Brigham Young University

BYU ScholarsArchive
Theses and Dissertations
2008-09-08

Making Sense of Their World: Sensory Awareness and Sensory
Reactivity as Predictors of Social Interaction in Early Childhood
Cortney Anne Evans
Brigham Young University - Provo

Follow this and additional works at: https://scholarsarchive.byu.edu/etd
Part of the Family, Life Course, and Society Commons

BYU ScholarsArchive Citation
Evans, Cortney Anne, "Making Sense of Their World: Sensory Awareness and Sensory Reactivity as
Predictors of Social Interaction in Early Childhood" (2008). Theses and Dissertations. 1891.
https://scholarsarchive.byu.edu/etd/1891

This Dissertation is brought to you for free and open access by BYU ScholarsArchive. It has been accepted for
inclusion in Theses and Dissertations by an authorized administrator of BYU ScholarsArchive. For more
information, please contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

MAKING SENSE OF THEIR WORLD:
SENSORY REACTIVITY AND SENSORY AWARENESS AS PREDICTORS OF
SOCIAL INTERACTION IN EARLY CHILDHOOD

By
Cortney A. Evans

A dissertation submitted to the faculty of Brigham Young University in partial fulfillment
of the requirements for the degree of:

Doctor of Philosophy

Marriage, Family, and Human Development
School of Family Life
Brigham Young University
December 2008

BRIGHAM YOUNG UNIVERSITY

GRADUATE COMMITTEE APPROVAL

Of a dissertation submitted by
Cortney A. Evans

This dissertation has been read by each member of the following graduate committee and
by majority vote has been found to be satisfactory.

________________________________

________________________________

Date

Larry J. Nelson

________________________________

________________________________

Date

Chris L. Porter

________________________________

________________________________

Date

David Nelson

________________________________

________________________________

Date

Susanne Olsen Roper

________________________________

________________________________

Date

Laura M. Walker

BRIGHAM YOUNG UNIVERSITY

As chair of the candidate’s graduate committee, I have read the dissertation of Cortney A.
Evans in its final form and have found that (1) its format, citations, and bibliographical
style are consistent and acceptable and fulfill university and department style
requirements; (2) its illustrative materials including figures, tables, and charts are in
place; and (3) the final manuscript is satisfactory to the graduate committee and is ready
for submission to the university library.

________________________________
Date

________________________________
Larry J. Nelson
Chair, Graduate Committee

Accepted for the Department

________________________________
Rick Miller
Graduate Coordinator, Marriage,
Family, and Human Development

Accepted for the College

________________________________
Susan Rugh
Associate Dean, College of Home
Family and Social Sciences

ABSTRACT

MAKING SENSE OF THEIR WORLD:
SENSORY REACTIVITY AND PERCEPTUAL AWARENESS AS
PREDICTORS OF SOCIAL INTERACTION IN EARLY CHILDHOOD

The purposes of this study were to (a) test the validity of a sensory
reactivity measure adapted for parents of preschool-age children, (b) examine if
different modalities of sensory reactivity (i.e. smell, touch, taste, etc.) emerge
together or if differing thresholds of reactivity exist between sensory modalities,
(c) see how parental ratings of preschoolers’ sensory reactivity are related to
children's behaviors in the classroom, and (d) see if sensory reactivity bears
different relationships to children’s social behaviors than do other aspects of
temperament. A total of 260 parents (242 mothers, 18 fathers) and 10 teachers of
260 children (131 male, 129 female; M = 63 months; SD = 8.80; range = 39-81)
participated. Parents completed the newly developed Children’s Sensory
Reactions Questionnaire and the Colorado Child Temperament Inventory.
Teachers completed the Social Skills Questionnaire. Exploratory and
confirmatory factor analyses extracted two factors from the CSRQ measure:
sensory reactivity and perceptual awareness. Examination of the associations of
sensory reactivity and perceptual awareness and children’s behaviors with peers
resulted in several significant relationships. Specifically, sensory reactive children
appear to be less sociable (i. e. prosocial, friendly), more likely to engage in
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immature solitary pretend play, and more prone to utilize instrumental aggression
in peer interactions. Perceptually aware children, on the other hand, tend to be
more sociable (i.. e., prosocial, friendly, controls impulses), better able to
appropriately and punctually comply with tasks given by teacher, less likely to
engage in a number of solitary play behaviors (i. e., passive withdrawal and
immature play), less likely to utilize instrumental or reactive aggressive strategies,
and more likely to dodge negative peer interactions by avoiding bullies.
Furthermore, the associations which sensory reactivity and perceptual awareness
bear to children’s sociable, non-social, and anti-social behaviors contrast those of
other dimensions of temperament such as child activity level and emotionality.
Therefore, the constructs extracted from the newly developed Children’s Sensory
Reactions Questionnaire appear to contribute to our overall understanding of child
temperament as well as the associations between temperament and young
children’s social, nonsocial, and antisocial behaviors.
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Sensory reactivity 1

Chapter I
Introduction
Beginning in infancy, children are bombarded with an array of sensory stimuli from
their environments. Whether it is bright lights, a soothing sound, or a comforting touch,
these early sensory experiences provide opportunities for children to begin to create
meaning from their environments. Differences in the ways in which children experience
their environment may account for the variation in the patterns they develop for interacting
with their surroundings. Though children's perceptual and sensory capacities appear to
emerge and increase at consistent developmental stages (Preisler, 2001), children may be
different in their awareness of and reactivity to the sensory information they are receiving
from their environs. Indeed, there is evidence to suggest that some children are more
sensitive to sounds, touch, taste, and smell than others (Evans & Spooner, 2005; Goldsmith,
Hulle, Arenson, Schreiber, & Gernsbacher, 2006). An increased sensitivity to sensory
stimuli such as the ticking of a clock, the smell of the cafeteria, or the itchy fabric of a shirt
would likely interfere with the child's ability to devote his/her full attentions to salient
features of his/her social atmosphere. Examination of how these sensitivities are related to
children's peer interactions may grant a better understanding of how and why children adopt
different patterns of social behavior beginning in early childhood.
Some aspects of sensory reactivity have been studied extensively in non-normative
samples. For example, there is a plethora of research linking such things as tactile and
auditory defensiveness to child disorders such as autism (Kientz & Dunn, 1997), ADHD
(Mangeot, Miller, McIntosh, McGrath-Clarke, Simon, Hagerman, et al., 2001) and Fragile X
syndrome (Cohen, 1995). However, researchers have yet to consider the consequences that
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sensitivity to environmental stimuli may have for a normal child's behavior. The few studies
which have examined aspects of sensory reactivity in relation to children’s behaviors in the
peer group (Herbener, Kagan, & Cohen, 1989; Bar-Haim, Marshall, Fox, Schorr, & GordonSalant, 2003) have only examined linkages to withdrawn behaviors, leaving much unknown
about how sociable and aggressive behaviors are related to sensory reactivity. Further, few
studies have examined such sensitivities in early childhood when children first develop
consistent patterns of interaction. Finally, sensory reactivity has been explored as an element
of temperament in infants and children (Thomas, Chess, Birch, Hertzig, & Korn, 1963) but
little has been done to empirically examine how sensory reactivity may be unique from
temperament in its relation to children’s behaviors. Therefore, the purposes of the current
study were to (a) test the validity of a sensory reactivity measure adapted for parents of
preschool-age children, (b) examine if different modalities of sensory reactivity (i.e. smell,
touch, taste, etc.) emerge together or if differing thresholds of reactivity exist between
sensory modalities, (c) see how parental ratings of preschoolers’ sensory reactivity are
related to children's behaviors in the classroom, and (d) see if sensory reactivity bears
different relationships to children’s social behaviors than do other aspects of temperament.
These objectives are outlined in a review of the literature surrounding children’s social
behaviors, temperament, modality specific sensory reactivity, and physiological
underpinnings of stimulation as well as in examination of existing measures of sensory
reactivity. The implications relating to the current study are discussed in detail.
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CHAPTER II
Proposed Linkages between Sensory Reactivity and Prosocial, Non-social, and Anti-social
Behavior in Early-Childhood
Infants begin to respond to sensory stimulation during the prenatal period and
continue to develop functional patterns of behavioral and physiological responding to such
stimulation throughout the infancy period (Lamb, Bornstein, & Teti, 2002). Observation of
infant responses to the many things afforded in the environment has helped researchers to
document when early awareness develops. However, there may be a difference in children’s
perceptual awareness of the many sensory features of their environments, and their reaction
to those same sensory features. Though two children may exhibit an awareness of sensory
input such as a bright light, researchers must be careful about inferring that each child is
similarly affected by the source of stimulation. Sensory awareness alone can tell us little
about how that stimulation affects each child physiologically, neurologically, cognitively,
emotionally, and behaviorally. Indeed, infants (Dunn & Daniels, 2002), children (Evans &
Spooner, 2005), and adults (Aron & Aron, 1997) alike have been shown to differ in their
tolerance for sensory input.
Of particular help in understanding the phenomenon of sensory reactivity is the work
of Aron and Aron (1997) which looks at sensory reactivity across a series of nine studies. A
significant contribution of this work has been the development of a self-report measure of
sensory reactivity for adults that has been useful in demonstrating sensory reactivity as a
unique construct which is separate from other personality and temperament traits. It is
thought that sensory reactivity has mistakenly been confused in much of the literature with
features of temperament such as fearfulness, negative affect, and inhibition, to name a few.
Aron (1999) suggests that this confusion has resulted because those who are sensitive to
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reactivity are more likely to become fearful, overaroused, and depressed, particularly when
they have negative experiences which serve to augment and, over time, reinforce their
sensitivities.
This idea is consistent with the goodness of fit model proposed by Thomas and
Chess (1977) which emphasizes the interaction between temperamental traits and
environmental structure. In support of this notion, Aron and Aron (1997) found that high
sensitivity to sensory stimulation was only related to the temperamental traits of
emotionality and introversion when the sensitive person reported having an unhappy
childhood. Similarly, subsequent studies have found that when people who reported being
highly sensitive also reported having a difficult childhood, they were much more likely to
also report being shy (Aron & Aron, & Davies, 2005). This appears to be true for both men
and women when using self-report answers on single items of shyness such as “are you a
shy person” and in a question about one’s ability to speak up in a group. However, the
relationship between difficult childhood experiences and more global measures of shyness
(Cheek & Buss, 1981) was only significant among sensitive males (Aron, Aron, & Davies
2005). Therefore, one of the obstacles of studying sensory reactivity is the differing
implications of such reactivity for girls and boys (Aron, Aron & Davies, 2005) with happy
and unhappy childhoods (Aron & Aron, 1997). Indeed, it appears that sensory reactivity is
outlined in the literature as an identifier of negative and maladaptive outcomes (Baranek,
David, Poe, Stone, & Watson, 2006; Fox & Polak, 2004), although it seems important to
highlight sensory reactivity as an independent construct which exists in both well-adjusted
and maladjusted persons. Though these studies show that, given the right environment,
adults may develop ways of navigating the intensity of emotion which is common to those

Sensory reactivity 5
who are sensitive to sensory stimulation, research tells us little about how children may be
affected by the intense experience of sensory input.
Understanding the Physiological Underpinnings of Sensory Reactivity
Research does tell us that differences in sensory processing indeed exist for young
children (Dunn, 2001; Evans & Spooner, 2005). Plausibly, these differences do not reflect
the function of sensory organs, but rather, indicate a disparity in brain processing of children
who are sensitive to stimulation and those who are not. Indeed, temperament researchers
(Rothbart & Derryberry, 1981; Strelau, 1983; Thomas & Chess, 1977) agree with Pavlovian
thinking that differences in individual responses to stimulation are indicative of differences
in the strength of the individual’s respective nervous system. Therefore, although the present
study does not allow for examination of physiological processes, the foundation of an
understanding of differential responses to sensory stimulation may be best laid with an
explanation of neural conduits within the nervous system which are responsible for the
relaying, encoding, and overall processing of sensory stimulation.
Neural pathways responsible for relaying and processing sensory stimulation are
interconnected with pathways responsible for physiological activation of cortical and
subcortical areas which mediate autonomic responses such as change in heart-rate,
endocrine responses such as drop or increase in cortisol levels, emotional responses
indicative of frontal lobe asymmetries, and cognitive responses such as positive/negative
affect. This interconnected neural network makes up the limbic system and is thought to
mediate the processing of external events and internal experience of such events. Though
linear connections are hard to assume in terms of brain processing (Marshall & StevensonHinde, 2001) because of the interconnectedness of structure and function, a bottom-up
analysis of neural circuitry may help to illustrate how sensory reactivity may be related to
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social responses in terms of brain processing. Based on a model posed by RajMohan and
Mohandas (2007) as well as an in-depth analysis of limbic functioning by Oschner and
Barrett (2001), researchers can better understand how such stimuli trigger communication
between limbic networks.
When sensory organs encounter stimuli from the environment, enervated pathways
facilitate the transmission of electrical signals to the amygdala through either the sensory
cortex or through the thalamus, thereby bypassing the cortex (Oschner & Barrett, 2001;
RajMohan & Mohandas, 2007). Both neural routes to the amygdala are responsible for
different understanding of the stimulus being processed. The cortical route allows for indepth discrimination of stimuli based on perceptual features while the thalamic route
supports conditioned responses based on roughly defined stimuli (Oschner & Barrett, 2001).
Therefore, sensory stimuli will be encoded by the amygdala differently based on the route
by which it arrives at this central limbic structure. Though individuals possess both neural
pathways for processing sensory stimulation, perhaps the child who is sensory reactive may
dominantly process sensory stimuli through thalamic pathways facilitating conditioned
responses such as fear in response to rudimentary features of perceptual input. By contrast, a
child who uses cortical structures as the dominant route whereby input is relayed to the
amygdala may be able to discriminate the stimulus based on a more complex analysis and
acquire differential responses to such stimuli based on a more accurate assessment of the
experienced sensations.
Once sensory input has been encoded, the amygdala transmits a signal to the
hypothalamus which then communicates with the brainstem (RajMohan & Mohandas, 2007)
thereby activating autonomic and endocrine processes in response to external events. Such
responses may include changes in heart rate, respiration, activation of the adrenal and
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pituitary hormones, etc. which play a role in the experience of emotion, such as fear, and
have been linked to such things as social inhibition in children (Marshall & StevensonHinde, 2001). Additionally, the hypothalamus can send signals back through the amygdale
to the prefrontal cortex likely further facilitating cognitions and emotions about external
events. Asymmetries of the prefrontal lobe have been linked to emotionality, anti-social, and
non-social behavior (Fox, Rubin, Calkins, Marshall, Coplan, Porges, et al., 1995; HarmonJones & Allen, 1998; Marshall & Stevenson-Hinde, 2001). Thus we see the mediating role
of the amygdala in processing input from the environment and the internal physiological and
cognitive/emotional experience which, in part, may govern social responses.
The response of the amygdala decreases when stimuli encoded as safe are
encountered and increases to stimuli encoded as threatening (see Oschner & Barrett, 2001,
for a review). Therefore, the subsequent processing instigated by the amygdala is largely due
to the intitial affective encoding of the stimuli. Perhaps then sensory reactive children have
an encoding bias in the processing of sensory stimulation. Given these neural substrates of
the limbic system which share connections to the neural processing of sensory reactivity,
emotionality, and social behaviors, there may be a physiological basis by which to
understand the interconnections of the respective child behaviors.
Limbic System Linkages to Social Functioning
These same structures and processes that are activated by the amygdala in response
to sensory stimulation are also linked to social functioning in children. For example,
Marshall’s and Stevenson-Hindes’ (2001) review of physiological reactivity in inhibited and
uninhibited children points to higher baseline cortisol levels, right frontal cortex asymmetry,
higher heart rate, and lower heart period in inhibited children as compared to uninhibited
children. Interestingly, each of these neurobiological functions bears a relationship to the
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neuroprocessing of sensory information. For example, activation of the right frontal lobe is
said to be a response to aversive stimuli (Fox, 1991) while heart rate and heart period are
partially activated in response to increased stress hormones such as cortisol (Marshall &
Stevenson-Hinde, 2001). The latter is a function of the neuroendocrine system (Nachmias,
Gunnar, Mangelsdorf, Parritz, & Buss, 1996) which is activated in response to sensory
stimuli. This complex network of systems is thought to be mediated by input from the
amygdala (Marshall & Stevenson-Hinde, 2001) which is, in part, responsible for the
processing of emotions (LeDoux, 2000). The emotions (i.e. fear, negativity) and anxieties
which accompany activation of these physiological processes are thought to contribute to the
response to withdraw in social situations. Though linear connections are hard to draw from
physiological phenomena (Marshall & Stevenson-Hinde, 2001), the fact that the same
physiological processes are activated in response to both sensory stimuli and social
situations suggests that there may indeed be a connection between a child's response to
stimulation and the social (or nonsocial) behaviors he/she exhibits; a notion which is
consistent with the assumptions of the current study.
It is unclear why two children who are exposed to the same stimuli have different
behavioral and physiological reactions. Bar-Haim et al. (2003) proposed that the same
sensory stimulus may reach the amygdala of two separate individuals with different
intensity. If true, the amygdala fear circuit (i.e. activation of the processes described above)
would be activated in response to the degree to which the stimulus reaches the amygdala.
Although not physiologically documented, theoretically it seems plausible that the degree to
which the stimulus reaches the amygdala may largely depend on the neural route by which it
reaches this old brain structure. Such variations in physiological processes would likely
cause children to experience their sensory environments differently and, consequently, affect
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their social behaviors. For example, a child who experiences a physiological reaction to loud
noises on the playground may be more focused on overcoming the fears, anxieties, and
negative emotionality that accompany those physiological reactions than on responding to
his friend who is asking him to come and play.
Though these physiological processes lend to our understanding of sensory
reactivity, the current study does not allow for examination of children’s limbic functioning
in response to sensory stimulation. Because the amygdala is a central feature of
physiological, emotional, and behavioral functioning (LeDoux, 2000), one can assume that
physiological and behavioral reactivity to sensory stimulation may be linked. However,
Dunn (1997) submits that physiological measures such as EEG may indicate neurological
sensory thresholds which may differ from behavioral sensory thresholds. Therefore, because
the current study is interested in how sensory reactivity is related to various social and
nonsocial behaviors, a measure of behavioral reactivity seems most appropriate. Also, most
past studies examining children’s physiological and behavioral responses to stimuli have
focused on reactions to novelty. Withdrawal from and/or fear of the unfamiliar are
somewhat normal and seemingly adaptive traits in humans as well as other species (Fox,
Henderson, Marshall, Nichols, & Ghera, 2005; Marshall & Stevenson-Hinde, 2001). On the
other hand, it seems maladaptive to have a child who is constantly bothered by things in the
environment which are both common and familiar and, as of the present, it seems little is
known about the implications of such reactivity in early childhood. Therefore, the current
study explores how reactions to stimuli encountered regularly (e. g., the bright light of the
sun, the fabric of a shirt) may affect a child’s behaviors among peers. While research
surrounding sensory reactivity has explored some linkages between one’s reaction to
sensory stimuli and social withdrawal (Aron, 1999; Chen & Dalton, 2005; Dunn, 1997),
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little has been done to explore how such reactions are related to sociability and aggression,
particularly in early childhood. Therefore, the current study examines sensory reactivity as it
is related to prosocial, anti-social, and non-social behaviors in a preschool setting.
Additionally, this study examines how sensory reactivity differs from other aspects of
temperament (i.e. activity level and emotionality) in relation to children’s behaviors.
Sensory Reactivity and Temperament
Sensory Reactivity as an Indicator of Temperament
Sensory reactivity, while not always termed such, has long been recognized as an
aspect of the broader framework of temperament. However, temperament researchers have
sometimes found the sensory threshold to be an elusive construct to measure (Thomas &
Chess, 1977; Rothbart & Derryberry, 1981). Therefore, because sensory reactivity is
acknowledged as part of a child’s temperament, the author is interested in examining how
sensory reactivity differs from other well documented dimensions of temperament (i.e.
activity and emotionality; Buss & Plomin, 1984) in the relation to child behaviors. By
assessing the predictive qualities of each aspect of temperament separately, researchers can
ascertain what is uniquely understood about temperament by including sensory reactivity in
its measurement.
Temperament refers to “constitutionally based individual differences in behavioral
style that are visible from early childhood” (Sanson, Hemphill, & Smart, 2002, p. 97). For
example, a child who is generally happy, curious, and recovers from distress easily would be
said to have a different temperament than a child who is generally wary, withdrawn, and not
easily comforted when upset. In early work which aimed to better understand such
variations in behavioral style, Thomas et al. (1963) identified nine observable characteristics
of temperament including: approach-withdrawal, adaptability, quality of mood, intensity of

Sensory reactivity 11
reaction, distractibility, persistence, rhythmicity, threshold of responsiveness, and activity
level. Based on ratings of each of these dimensions, infants and children can be classified as
one of three temperaments: easy, difficult, and slow-to-warm-up.
Though clearly there are a variety of responses and behaviors which account for a
child’s temperamental make-up, Thomas and his colleagues (1963) were among the first to
recognize sensory reactivity as an important dimension of temperament as is evidenced by
the inclusion of threshold of responsiveness as a characteristic of temperament. A child with
a low threshold of responsiveness has a behavioral and physiological response to low
amounts of stimulation while a child who has a high threshold of responsiveness can
withstand higher amounts of stimulation. Although the dimension of threshold of
responsiveness did not cluster on the three classifications of temperament (i.e. easy,
difficult, slow-to-warm-up), it did, along with other temperament traits, classify children
who had clinical behavior problems. Such children were prone to anxiety, tantrums,
aggression, and other maladaptive traits (Thomas & Chess, 1977). However, children’s
reactions to sensory input was just one of many temperamental items used to classify a
child’s proneness to behavior problems; thus making it difficult to determine the specific
role of sensory reactivity in relation to temperament.
Since this early work of Thomas and his colleagues, other measures of temperament
have been developed which have proven to have better psychometric and predictive qualities
than the initial methods (Buss & Plomin 1984; Rothbart, 1981). For example, Rothbart’s and
Derryberry’s (1981) widely accepted theory of temperament puts sensory reactivity at the
core of the temperamental framework in infancy. Rothbart and Derryberry felt that
individual differences in how infants respond to stimulation are at the root of differences in
temperament. Their model explains such reactivity differences through terms such as
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threshold of responsiveness, latency to respond, and intensity of response to a stimulus.
Each of these dimensions of responsiveness gets at the overall construct of sensory
reactivity. This model of temperament led to the development of the Infant Behavior
Questionnaire (Rothbart, 1981) which includes Thomas and Chess’ original threshold of
responsiveness and intensity of response items. Although these items are important in
understanding infant temperament, they were eliminated from the measure because of
unsatisfactory item reliability which resulted in an inability to create a scale with
homogenous threshold of responsiveness items (Rothbart, 1981). Subsequently, Rothbart
and colleagues developed the Children’s Behavior Questionnaire (CBQ; Putnam &
Rothbart, 2006; Rothbart, Ahadi, & Hershey, 1994; Rothbart, Ahadi, Hershey, & Fisher,
2001) in attempts to empirically test their theoretical model of temperament in early
childhood. This measure included sensory reactivity items but, instead of depicting sensory
reactivity, the items hung together on multiple factors including fear (e.g., is afraid of loud
noises), discomfort (e.g., is bothered by light or color that is too bright), and anger (e.g., gets
irritable about having to eat food s/he doesn’t like). Thus, though the CBQ has items which
assess the sensory reactivity of young children, the measure has failed to yield a coherent
construct of sensory reactivity. Additionally, the CBQ questionnaire includes items of
perceptual sensitivity from Thomas and Chess’ (1977) early work. These items cluster
together and help to distinguish children whose temperaments are marked by effortful
control (Rothbart et al., 2001): an indication of self-regulation which has been defined as the
ability to inhibit a dominant response (e. g., play with toys) in order to access a subdominant
response (e.g., pick up toys; Rothbart, Sheese, & Posner, 2007). However, these items seem
to be tapping perceptual awareness of sensory stimuli (e.g., notices the smoothness of
objects s(he) touches) rather than an underlying reactivity to sensory stimuli which her
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earlier theory of infant temperament seemed to be addressing (Rothbart & Derryberry,
1981). Therefore, though the work of Thomas and Chess, as well as Rothabart and
colleagues, has acknowledged sensory reactivity as an important, and even central aspect of
temperament, the methodologies which attempt to empirically examine their theories have
failed to include items which measure sensory reactivity in both infancy and early
childhood.
Additionally, Buss and Plomin (1984) developed the Colorado Child Temperament
Inventory (CCTI) measure which taps temperament in young children. Their measure uses
the broad domains of emotionality, activity, and sociability to construct a framework in
which to understand temperament. As in previous measures, Buss and Plomin do include
threshold of responsiveness items as part of the construct of emotionality. However, these
items are interested in the degree of stimuli required to elicit distress (e.g., the child cries or
whines when frustrated), or the degree of social frustration required to elicit anger (e.g., the
child is annoyed at interrupting play to comply with a parental request). Therefore, the EAS
measure of temperament does provide some indication of a child’s emotional reactivity,
although these items do not measure a child’s reactivity to sensory stimulation from the
environment. Therefore, given this analysis of measures of temperament in early childhood,
it seems that our current methodologies do not provide adequate assessment to understand
the construct of sensory reactivity as a dimension of temperament in early childhood. Such
limitations of existing measures of temperament underscore the importance of the aims of
this study to (a) develop a measure which reliably taps sensory reactivity in early-childhood
and (b) determine the unique predictive qualities of sensory reactivity in relation to
children’s behaviors.
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Though researchers know little about the qualities of early emerging sensory
reactivity, research with adults has been more successful in assessing sensory reactivity as
an aspect of temperament and, consequently, the adult literature may best help scholars
inferentially understand the construct of sensory reactivity at other developmental timeperiods. Research with adults has looked at correlates of sensory reactivity and overall
temperament. Specifically, some literature has focused on sensory reactivity as a correlate of
the temperament traits of extraversion and introversion in adults (Eysenck, 1981). Such
traits have been found to be the framework of social functioning in adulthood. Specifically,
introverted people are said to attempt to reduce the amount of experienced stimulation by
withdrawing from social settings while extraverted people seek stimulation and enjoy social
settings. Such characteristics may explain why sensory sensitivity has been thought to be an
element of both introverted and extraverted temperaments in adulthood (Fox & Polak,
2004). However, over a series of seven consecutive studies, Aron and Aron (1997)
concluded that sensitivity to stimuli is related to but not identical with social introversion
and emotionality: both considered fundamental aspects of temperament. Such evidence
implies that there is something unique about sensitivity as a specific aspect of overall
temperament.
In sum, the literature in adulthood suggests possible distinctions between sensory
reactivity and other aspects of temperament although there is less evidence in early
childhood given the lack of a reliable measure that adequately taps sensory reactivity in
young children. Thus, little is known about how a child's response to stimulation differs
from the broader construct of temperament in its relationship to social, non-social, or
antisocial behaviors in a peer setting. It would seem important to examine how sensory
reactivity, as an element of temperament, is specifically related to children’s behavior. In
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order to address this need, this study will explore the associations between sensory reactivity
and children’s withdrawn, prosocial, and aggressive behaviors in early childhood.
Furthermore, this study will examine whether sensory reactivity bears different relations to
children’s behaviors than does other aspects of temperament such as activity level and
emotionality.
The Building Blocks of Temperament: Sensory Reactivity, Emotionality, and Activity Level
The literature surrounding temperament characteristics in infants, children, and
adults provides insight into the notion that sensory reactivity, emotionality, and activity level
play a role in children’s social behaviors. However, prior research has often failed to
examine these different dimensions of temperament separately making it hard to understand
the unique contribution of each in terms of child behaviors. For example, researchers have
examined newborns’ responses to light, sound, taste, touch, and smell while explaining
which types of sensory stimuli encourage aversive emotional responses in infants (see Lamb
et al., 2002 for a review). The emotions which accompany sensory reactivity seem to govern
social behaviors as the infant grows. That is, it appears that an infant's aversive response
pattern to stimuli may actually precede the fearfulness which marks the interactions of
temperamentally inhibited children. Kagan (1997) found that infants who typically cry in
response to unfamiliar stimulation (i.e., puppets accompanied by unfamiliar voice, mother
presenting a toy while frowning) are more likely to become fearful later on than are infants
who are not reactive to the same stimulation. Such fearfulness is thought to be present in
children who withdraw from social interactions (Rubin, Burgess, & Coplan, 2002), thereby
indicating a relationship between children’s emotional responses to sensory stimuli and the
social behaviors they employ. Such findings, indicating that early emotional responses to
stimulation are telling of later behaviors, indicate that we currently understand very little
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about how sensory reactivity and emotionality differ in their relation to child behaviors,
particularly in early childhood. Additional research further illustrates how it is hard to tease
apart the differing effects of separate dimensions of temperament on children’s behaviors.
For example, Calkins, Fox, and Marshall (1996) discovered that 4-month-old infants who
exhibited high motoric activity and negative affect in response to novel stimuli were
classified as inhibited at 14 months of age. On the other hand, 4-month-old infants who
displayed high motoric activity and positive affect in response to the same novel stimuli
were classified as uninhibited at 14 months.
Thus we see a combined influence of activity level, emotionality, and response to
sensory stimulation on children’s behaviors though we are left with only a vague
understanding of how these different aspects of temperament uniquely influence children.
The confounding relationships associated with these variables are likely due to the fact that
many of the measured dimensions of child temperament tap regulation abilities of young
children which, broadly speaking, are children’s capacities to put forth control over
instinctive reactivity across a number of domains (i.e. physiological, behavioral, emotional,
cognitive, etc.; Smith-Donald, Raver, Hayes, & Richardson, 2007). Because regulation
strategies encompass such a broad domain of child functioning, and because single
constructs of temperament, such as activity level, emotionality, or sensory reactivity, often
fail to get at the far reaching aspects of a child’s regulation of reactivity, we are left with an
unclear understanding of how temperamental characteristics of children influence
interactions with others. Because of this ambiguity which exists in the current literature
surrounding temperament, it is unclear how sensory reactivity, as an additional indicator of
regulation strategies which help comprise child temperament, will add to the overall
understanding of how early temperament is related to children’s behaviors. If sensory
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reactivity bears unique relationships to children’s behaviors in the classroom researchers
may assume that children’s sensory capacities contribute to our understanding of the
influence of child temperament. On the other hand, if sensory reactivity is similar to other
dimensions of temperament in the associations to child behaviors then researchers may
assume that it is tapping the same aspects of temperament that are already well established
in the current literature and, consequently, should not be included in future measures of
temperament. Therefore, the current study extends the current understanding of
temperament by examining the similarities and differences in the associations of sensory
reactivity, emotionality, and activity level to preschool age children’s social, non-social, and
antisocial behaviors. Such an analysis is meant to underscore the unique role of sensory
reactivity, as an aspect of the larger framework of temperament. Because a central goal of
the present study is to better understand the predictive validity of sensory reactivity, the
potential associations of sensory reactivity to child social, non-social, and antisocial
functioning are hereafter discussed in detail.
Child Behaviors: Potential Linkages to Sensory Reactivity
A child who is constantly bothered by bright lights, loud noises, different textures, or
other sensory stimulation encountered daily, may find it hard to interact among the constant
irritations in their environments. Consequently, the child may find it easiest to withdraw
from and/or aggress against the peer group amidst the distraction of sensory input
characteristic of a classroom setting. Currently, there seems to be little evidence of this in
the research surrounding early childhood. We propose that differences in sensory processing
may partially account for differences in children’s behavior with peers.
Indeed, children differ in the ways they respond to and interact with peers. Even in
the early pre-school years children engage in a wide range of behaviors in peer settings.

Sensory reactivity 18
These behaviors range from helping peers (i.e., prosocial behavior), to withdrawing from
peers (i.e., social withdrawal), to acting out towards peers (i.e., aggression). Each of these
behaviors has been linked to different outcomes and may bear a relation to sensory
processing abilities in young children. Potential linkages are discussed in detail.
Social Behavior and Sensory Reactivity
Some children frequently demonstrate social behaviors when around their peers.
Social behaviors are marked by positive experiences between peers and, in this study, are
measured by such things as displays of empathy, friendliness, propensity to be cooperative
during rough and tumble play, and ability to appropriately control impulses. It seems that
childrens’ ability to perceive a peer’s distress and express empathy (i. e. prosocial behavior)
may be at the root of many social behaviors as it diminishes the display of non-social and
anti-social interactions (Findlay, Girardi, & Coplan, 2006).
According to Grusec, Davidov, and Lundell (2002), prosocial children are
cooperative, empathic, and concerned with the well-being of their classmates which they
demonstrate by helping, sharing, defending, and expressing consideration and concern. Of
all of these characteristics, a child’s ability to experience and express empathy seems to be
particularly important when classifying prosocial children. Indeed, children who were rated
by parents as being empathic not only exhibited more prosocial behaviors, but also
displayed fewer aggressive and withdrawn behaviors (Findlay, Girardi, & Coplan, 2006).
Children who exhibit prosocial behaviors tend to be well-regulated, in control of their
behavior, generally positive (Grusec et al., 2002), and more sympathetic to the non-social
behaviors of peers (Findlay et al., 2006). These qualities, which are indicative of prosocial
behavior, stand in stark contrast to the qualities which are common to sensory-reactive
children. For example, because of the physiological reactivity (see above) which
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accompanies sensory reactivity, the sensory-reactive child tends to experience states of
dysregulation, marked by behavioral outbursts and negative affect (Aron, 1999). Children
prone to such negativity and poor regulating strategies are more distressed and less
sympathetic when responding to peers in need of help (Eisenberg, Wentzel, & Harris, 1998).
Possibly then, the characteristics which accompany sensory reactivity may interfere with a
child’s ability to perceive the needs of a classmate and respond sensitively and
appropriately.
A sensitivity to sensory input may also interfere with a child’s quality of mood.
Children who are in a good mood are much more likely to offer help to a peer than are
children who are not in a good mood. Children’s moods may be influenced by how they are
affected by perceptual cues from their environments. Indeed, some children tend to respond
to an age-mate’s negative emotions with sympathy while others experience feelings of
personal distress in response to the other’s negativity (see Eisenberg et al., 1998 for a
review). Researchers posit that a certain amount of arousal may be necessary for displays of
sympathy (i. e. prosocial behavior) although over-arousal results in personal distress which
is inhibiting to prosocial responses (Eisenberg, Fabes, Murphey, Karbon, Maszk, et al.,
1994). A similar phenomenon may be true for arousal caused by sensory input. That is,
perhaps a certain level of physiological and emotional reactivity is necessary in response to
sensory input in order for children to notice and appropriately respond to people in their
environment. However, when normative sensory input spawns over-arousal in children, as is
the case with sensory reactive children, perhaps personal distress and negative emotionality
result thereby rendering them less likely to respond sympathetically and helpfully to peers.
Indeed, personal distress in response to another’s negative emotions appears to be related to
increased sensitivity to electrical tactile stimulation, indicating a possible connection
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between sensory reactivity and an inability to exhibit prosocial displays (Eisenberg et al.,
1994). This study explores multiple modalities of sensory reactivity (e.g., auditory
reactivity, tactile reactivity, olfactory reactivity, etc.) in order to determine if sensory
reactivity is indeed inversely related to a child’s social behavior with peers.
In addition to examining social behaviors, the authors were also interested in
assessing how sensory reactivity is related to compliant behaviors in the classroom setting.
Indeed, like sociable children, compliant children tend to be well-regulated and in control of
their actions (Stifter, Spinrad, & Braungart-Raker, 2003) indicating that we may expect
similar relations between sensory reactivity and social displays and sensory reactivity and
compliant behaviors. In particular, it seems that sensory reactive children may be so
bothered by the bombardment of stimuli in a classroom setting that they would not be able
to focus on and comply with tasks given them by their teacher resulting in poor compliance
skills. In order to clarify these assumptions, the current study examines the associations
between sensory reactivity and children’s social and compliant behavior in the classroom.
Antisocial Behavior and Sensory Reactivity
Some children are noticeably antisocial when interacting with peers and these
antisocial behaviors take on different forms and are generated by different motivations in
early-childhood. For example, behavior marked by anger and produced by motives of
retaliation is defined as reactive aggression (Crick & Dodge, 1996). Children who act
dominantly in the presence of peers and use aggression as a means to achieve social goals
are said to be engaging in proactive aggression (Bandura, 1973; Crick & Dodge, 1996).
Finally, indirect aggression achieved through social manipulation (Kaukianinen,
Bjorkquvist, Lagerspetz, Osterman, Salmivalli, Rothberg et al., 1999) such as spreading
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rumors and verbal rejection (Galen & Underwood, 1997) is known as relational aggression
(Crick & Grotpeter, 1995).
Research indicating that some children who are hypersensitive to stimulation are
more likely to be negative and defiant (Dunn, 1997) suggests that there may indeed be a link
between sensory reactivity and displays of aggressive behavior. However, given that each
form of aggressive behavior is linked to different outcomes in children (see Underwood,
2002 for a review) it is reasonable to assume that not all forms of aggression are related to
sensory reactivity in childhood. Given the increased stress that sensory reactivity may
induce, children who are particularly sensitive to stimulation may be more likely to employ
reactive forms of aggression against peers. That is, the increased activation of the limbic
system which accompanies sensory reactivity (see above) may result in higher emotionality
and lower regulation resulting in reactive outbursts indicative of reactive aggression. On the
other hand, children who are sensory reactive may be more likely to utilize antisocial
behavior in order to get what they want because their elevated arousal level is augmented by
the social context, causing them to react to aggressively in order to accomplish social goals.
Alternatively, it is also plausible that children who are particularly bothered by their sensory
environs may be more likely to avoid aggressive peers. Indeed, perhaps sensory reactive
children seek to diminish their already increased physiological arousal by bypassing
interaction with antisocial peers. Given the relative lack of research in this area, we do not
know whether (a) reactive children may lead out in aggression because they are bothered by
their environment and therefore are overwhelmed and cannot control aggressive impulses,
(b) sensory reactive children engage in aggression as a reaction when provoked because the
aggression of peers puts them over the sensory threshold they are able to regulate, or (c)
children who are sensory reactive deal with their sensory overload by avoiding settings that
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would elevate their discomfort even more and, therefore, avoid bullies. Thus, this study
attempts to clarify these relations by examining sensory reactivity as it is associated with
children’s proclivities to respond to peers with antisocial behavior as well as their
inclinations to avoid the antisocial behaviors of peers.
Non-social Behavior and Sensory Reactivity
Finally, a small group of children withdraw from the peer group. It seems that preschool children differ in their reasons for withdrawing from peers. For example, some
children demonstrate preferences for playing alone (i.e., social disinterest) even in the
presence of opportunities to interact with others. These children have been characterized as
exhibiting solitary-passive withdrawal (Rubin, 1982) and they typically engage in
constructive activities and quiet exploration in the context of being alone (Coplan, Rubin,
Fox, Calkins, & Stewart, 1994). Though such behaviors were initially found to be somewhat
harmless, particularly in early childhood (Coplan et al., 1994; Coplan & Rubin, 1998;
Rubin, 1982; Rubin, Coplan, Fox, & Calkins, 1995), it has since been shown that, while
children who engage in solitary-passive behaviors tend to be somewhat well-regulated
emotionally, boys who engage in such withdrawal tend to be less socially and academically
competent, as well as more prone to internalizing disorders (Coplan, Gavinski-Molina,
Lagace-Seguin, & Wichmann, 2001).
In contrast to children who prefer to play constructively on their own, some children,
in the context of withdrawing from peers, engage in repeated sensorimotor activities
(banging two blocks together) and/or pretend/dramatic play (animating a doll) by
themselves. Such children are said to be engaging in solitary-active withdrawal (Rubin,
1982; Coplan et al., 1994). Though recent work challenges the notion that solitary-active
withdrawal should be characterized by both sensorimotor and pretend/dramatic solitary play
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behaviors (Nelson, Hart, & Evans, in press), it is generally accepted that such patterns of
withdrawal are indicative of social immaturity and impulsivity (Rubin, 1982) and have been
linked to indices of maladjustment (Coplan, Wichmann, & Lagace-Seguin, 2001a).
Additionally, some children play alone because the peer group actively rejects them.
This type of withdrawal is characterized as active isolation (Rubin & Mills, 1988) and it is
thought that these children have a high approach motivation indicating a desire to play with
peers and a low avoidance motivation suggesting that they do not adequately pause in order
to determine effective strategies for entering peer play (Rubin & Asendorpf, 1993) and, as a
consequence, are rejected by the peer group. Active isolates tend to be immature, aggressive
(Rubin & Mills, 1988) and have poor information processing skills (Harrist, Zaia, Bates,
Dodge, & Pettit, 1997).
Finally, a subgroup of withdrawn children are characterized as reticent. Such
children engage in onlooking/hovering behaviors on the outskirts of the peer group (Coplan
et al., 1994) which is thought to be indicative of a conflict between a desire to interact with
peers accompanied by a concurrent desire to withdraw from peers and avoid interaction due
to anxiety and social wariness (i.e. approach/avoidance conflict; Asendorpf, 1990). Children
who engage in reticent behavior tend to be more emotionally negative, more aggressive,
more likely to play alone, more distractible, less sociable, less accepted by peers less
friendly, and, in general, more likely to exhibit internalizing problems (Coplan & Rubin,
1998; Nelson et al., in press).
Previous work has documented a link between reactions to sensory input and shyness
and introversion in adults (Aron, 1999; Aron & Aron, 1997; Aron, Aron, & Davies, 2005).
The theory is that those who are sensory reactive may try to avoid activating sensory
thresholds by withdrawing from stimulation (Dunn, 1997) thereby characterizing them as
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shy or withdrawn. It seems that a similar phenomenon could be true with children although
there appears to be no research which has specifically looked at how sensory sensitivities are
related to the different subtypes of withdrawal in young children. However, it seems that the
characteristics of reticent children such as anxiety, fearfulness, and low sociability (Coplan
et al., 1994) are most similar to those displayed by sensory reactive persons (see Dunn, 2001
for a review). Additionally, the sensorimotor (Ermer & Dunn, 1998) and impulsive (Aron,
1999) behaviors common among children with high sensitivity to stimulation suggests a
potential commonality between sensory reactivity and solitary-active withdrawal (Rubin,
1982; Coplan et al., 1994). The current study will examine potential linkages between such
subtypes of withdrawal and sensory reactivity.
In sum, though the current literature explicates the relationship between sensory
reactivity and shyness in adults (Aron, 1999; Aron & Aron, 1997; Aron, Aron, & Davies,
2005) it seems there is little that helps us understand how a child’s reactions to sensory input
may affect his/her behaviors with peers. Therefore, the current study will examine linkages
between sensory reactivity and children’s behaviors with peers (i.e. prosocial, aggression,
and withdrawal).
Modality Specific Reactivity vs. Multi-modal Reactivity
When examining sensory reactivity in children, it seems important to understand
whether or not a child is sensitive to all forms of sensory input or whether his/her
sensitivities are modality specific (i.e., sight, sound, touch, etc.). Fox and Polak (2004) admit
that it is difficult to ascertain from the existing literature whether or not sensory reactivity in
infants or adults is modality specific (i.e. a child is reactive to loud noises but not bright
lights) or whether there is a threshold of responsiveness which underlies all of the sensory
systems. Some have theorized that a single sensory stimulus will affect a number of sensory
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modalities resulting in a fusion of sensory experience which cannot be reduced to one
sensory modality (Schroeder & Foxe, 2005). This is supported by previous factor analyses
of sensory reactivity items which indicate that the items cluster across sensory systems
(hearing, seeing, touching, etc.; Dunn & Brown, 1997), suggesting that a sensory reactive
person would have a low threshold of responding to all sensory stimuli rather than, for
example, being sensitive to noise but not touch. Additionally, researchers may assume that a
reactive child would be sensitive to multiple forms of stimulation because input received
from one sensory organ informs the input received from other sensory organs: a
phenomenon known as intersensory processing (Lickliter & Bahrick, 2000). This interaction
between different sensory modalities is apparent in the child who is fearful of a
thunderstorm as he/she hears the thunder, sees the flash of lightning, and feels the pounding
of cold rain. In this situation, it is hard to determine whether the child's fear is a reaction to
what he/she heard, saw, or felt, or the amalgam of the child's sensory experience.
Such intersensory processing is evident in the early postnatal months. That is, infants
quickly develop a unique ability to match stimulation from different modalities including
faces and voices, affective expressions, as well as age and gender (see Lickliter & Bahrick,
2000 for a review). This intersensory processing continues to develop as an infant has
experiences with his/her surroundings. The ability of infants, and subsequently children, to
combine the information from multiple modalities simultaneously may have implications for
how they react to different sources of stimulation. Specifically, if a child infers meaning
about one source of stimulation based on the information he/she receives from another
source, perhaps he/she would be more likely to be bothered by multiple sources rather than
an isolated one. For example, a child who feels that slimy food tastes bad is likely to be
bothered by texture and taste rather than one or the other. The current study looks at sensory
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reactivity across all sensory domains in order to determine if different modalities of
reactivity are correlated and would seemingly tend to coexist or whether they are, in fact,
independent of each other in their associations with child behaviors.
Another reason we know little about whether or not sensory reactivity occurs in
multiple senses simultaneously is because an examination of behavioral and physiological
reactivity in both infants and adults has looked primarily at observed differences within the
context of one or two specific modalities. For examples, using EEG measures of auditory
processing in 7 to 12 year-old children, researchers discovered that withdrawn children,
when compared to sociable children, had significantly different electrophysiological
responses (i.e. smaller amplitude and longer latency in terms of brain wave patterns) in
response to auditory stimulation (Bar-Haim et al., 2003). This study suggests that social
behavior in childhood may be influenced by auditory sensitivity although questions remain
about how a child’s response to other forms of stimulation affects his/her behavior.
However, research with adults suggests that people who are particularly sensitive to both
auditory and visual stimuli tend to be introverted socially (Eysenck, 1983). Further,
extremely shy men were found to be more sensitive to detecting smells and also have a
lower threshold to pain (Herbener et al., 1989) than non-shy men. Taken together, these
findings suggest an apparent relationship between sensory reactivity/sensitivity to auditory,
visual, olfactory, and tactile stimulation and social withdrawal. However, the current
research does little to explicate what relationship these sensitivities bear to one another and
if they, in fact, tend to coexist and/or bear a relationship to similar social behaviors. Also,
these studies, which examine sensitivities of sensory systems, mainly explore connections to
introverted and withdrawn behaviors. Much less is known about how reactivity affects
sociability and aggression, or various forms of withdrawal, particularly in early childhood.
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Measuring Sensory Reactivity in Preschoolers
Sensory reactivity has been measured differently depending on the age of the
participants. In infants, sensory reactivity has been tapped by observing the degree of motor
activity and the quality of affect displayed when exposed to novel sensory stimuli (i. e.
brightly colored mobiles and taped sentences and nonsense syllables; Calkins, et al., 1996;
Calkins, & Schmidt, 2001; Fox, Henderson, Rubin, Kagan & Snidman, 1991). Such methods
have successfully distinguished infants who are more likely to become fearful (Kagan &
Snidman, 1991), physiologically reactive, behaviorally inhibited (Calkins et al., 1996), and
reticent (Fox et al., 2001). Clearly, such observational measures have proven effective for
examination of infants’ reactivity to sensory input. However, as children grow and develop
greater communicative competence and behavioral repertoires, it becomes harder to
compare individual reactions based on observations. This is because children who are
reactive to sensory input may display a number of behaviors (e.g. withdrawal from stimuli,
negative emotionality, reactive behaviors, etc.) in the context of intense stimuli. While these
different behaviors may give researchers expectations for effects of sensory reactivity, such
a variety of responses make it difficult to behaviorally classify children as reactive to
sensory stimulation. While older children are not great candidates for observations in this
regard, they may start to become attuned to their own reactions to the environment making
them excellent candidates for self-report measures of sensory reactivity. Such a measure has
been developed by Evans and Spooner (1995) in an assessment designed for 7 to 12 year-old
children to rate themselves on their reactions to sensory input. Resulting data from this
measure has lead to connections between children’s self-report of sensory reactivity and shy
behavior in the classroom. Similarly, self-report measures which ask about a person’s
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reactivity to and preference for environmental stimulation have been used in studies of adult
temperament and personality (Chen & Dalton, 2005).
Seemingly then, researchers have employed a number of different methodologies in
attempts to understand sensory reactivity at different developmental periods. However,
researchers of early-childhood face distinct challenges in regard to measuring children’s
reactions to sensory stimuli. In particular, preschoolers’ reactions to sensory input are likely
too discrepant to classify with observational methods. For example, sensory reactive
children may say and do different things in response to intense sensory input making it hard
to characterize them as sensory reactive based on behavioral observations alone.
Additionally, four-year-olds likely lack the ability and awareness to report on their own
reactions to their environment making self-report measures of sensory reactivity unreliable.
Such challenges could be partially responsible for the dearth of research surrounding the
phenomenon of sensory reactivity in early-childhood.
In order to tap sensory reactivity in early-childhood amidst such obstacles,
researchers have utilized a parent-report measure which examines the sensory features of
young children (Baranek et al., 2006). This Sensory Experiences Questionnaire (SEQ) has
been successfully administered to parents of preschool-age children and reflects reactivity to
sensory experience in the social context (i.e. tolerating physical contact with people) and in
the nonsocial context (responding to loud noises or textured objects). However, the primary
purpose of the SEQ is to distinguish features in young children with autism and can be used
as a diagnostic tool for such children. Presently, there appears to be no measures designed to
adequately classify sensory reactivity in a sample of normal children. Additionally, the SEQ
includes reactions to social stimuli (e.g. avoids eye contact, ignores new person, dislikes
social touch) as indications of sensory reactivity. While such items are helpful in assessing
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disorders such as autism (Baranek et al., 2006), it makes it difficult to examine the
relationship of sensory reactivity to social behaviors because of the shared variance which
results between sensory reactivity as measured by the SEQ and children’s social behaviors.
Therefore, a primary contribution of the current study is the development and use of
the Children’s Sensory Reactions Questionnaire (CSRQ) which is designed for parents to
report on multiple features of normal developing children’s sensory experience across all
sensory modalities, independent of children’s social behaviors. Also, unlike other measures,
the CSRQ includes items which tap a child’s general reactivity to sensory input (e.g.,
bothered by strong smells more than others) and items which tap a child’s perceptual cues
(e.g., notices smells or odors in a room as soon as he/she enters). Such items may help to (a)
better classify children who are sensory reactive, or (b) distinguish children who are reactive
to sensory information from children who are simply aware of sensory input. Data resulting
from the use of this measure will allow for greater understanding of sensory reactivity in
early-childhood and will partially fill the gaps which exist in the literature surrounding the
sensory reactivity construct. The construct validity of the items in the CRSQ will be
assessed via exploratory and confirmatory factor analyses. Further, predictive validity will
be determined by employing a structural equation model which examines relationships
between sensory reactivity and children’s social, non-social, and antisocial behaviors.
Summary
Based on the literature reviewed, sensory reactivity is elucidated in the literature
surrounding physiological reactivity, children’s social behaviors, temperamental reactivity,
modality specific reactivity, as well as in issues of measurement. However, very little is
known about sensory reactivity in early childhood. The current study contributes to the
existing literature by examining (a) how sensory reactivity, as a construct unique from
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temperament, predicts prosocial, withdrawn, and aggressive behaviors in early childhood,
(b) how sensory reactivity and temperament differ in their relationship to children’s social
anti-social, and nonsocial behaviors, (c) how different modalities of sensory reactivity are
correlated, and (d) the validity of a parent report measure designed to assess sensory
reactivity in early-childhood.
Hypotheses
Because the literature extant does little to guide our predictions in regard to the
outcomes of our analyses, the current study is somewhat exploratory in nature. However, the
author does propose certain pathways of effect. Particularly, it is expected that exploratory
factor analysis of the items in the parent report measure of sensory reactivity will result in a
factor which taps an underlying threshold of sensory reactivity across modalities. Further,
based on the rationale outlined above, it is expected that a sensory reactive child will display
fewer prosocial behaviors and more withdrawn and/or aggressive behaviors. Finally, it is
proposed that sensory reactivity and activity level and emotionality, will be differentially
related to child behaviors, thereby indicating the unique influence that sensory reactivity has
on behaviors in early childhood.
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Chapter III
Methods
Participants
Participants included 260 parents (242 mothers, 18 fathers) and 10 teachers of 260
children (131 male, 129 female; mean age = 63 months; SD. = 8.80; range = 39-81) from a
mountain west community. Teachers were recruited from a number of school districts within
the community and parents were recruited through information given them by the teachers.
The teachers were provided with packets to give to parents of their students. These
packets included (a) a letter briefly describing the study, (b) a consent form indicating
parental permission to let their child’s teacher fill out a questionnaire evaluating social
behaviors in the classroom, (c) a condensed 20 item questionnaire of the Colorado Child
Temperament Inventory for parents to complete, and (d) the Children’s Reactions
Questionnaire which asks parents to evaluate their child’s response to sensory stimuli.
Teachers were given copies of the Social Skills Questionnaire which they filled out for each
child whose parents consented to participate. As a token of appreciation for participating,
parents were given a $5 gift-certificate to a local retailer and teachers were given $3 for each
child evaluated in the form of a gift-certificate.
Procedure
Assessment of sensory reactivity. The Children’s Reactions Questionnaire was
adapted from Evans’ and Spooner’s (2005) self-report measure which taps dimensions of
sensory reactivity in later childhood. Additionally, eighteen items were borrowed from
Rothbarts’ Children’s Behaviors Questionnaire which appear to get at children’s haptic,
auditory, and perceptual sensitivities. Parents completed the resulting 47 item measure by
responding to questions about children’s responses to auditory (e.g. is bothered by noises
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that others don’t seem to notice), olfactory (e.g., is bothered by strong smells more than
others), gustatory (e.g., does not like the taste of many different foods), visual (e.g., notices
even little specks of dirt on objects), and tactile (e.g., finds some clothes too itchy or
uncomfortable to wear) stimuli. In response to these questions, the child was rated on a
seven point scale anchored by “extremely untrue of your child” and “extremely true of your
child.
Assessment of temperament. Parents filled out the 20-item Colorado Child
Temperament Inventory (CCTI; Rowe & Plomin, 1977) which is designed to measure
aspects of temperament including activity level (e.g. child is always on the go), emotionality
(e.g., child cries easily), and sociability (not used in subsequent analyses; 10 items). Parents
rated their children on each of these behaviors on a scale from 1 (strongly disagree) to 5
(strongly agree).
Assessment of social behavior. Ten teachers of pre-school and kindergarten age
children consented to evaluate the social behaviors of students in their classroom. These
teachers were given a condensed version of the social skills questionnaire (SSQ) to complete
for each child in their classes whose parents participated. This 90-item questionnaire asks
teachers to rate each student on a scale of 0 (never) to 2 (very often) on sociable, non-social,
anti-social and emotional/impulsive (not included in study) behaviors the child exhibits with
classmates. Of these 90 items, 41 are aimed at constructs of interest for the current study.
Social dimensions include prosocial (e.g., offers to help other children who are having
difficulty with a task in the classroom), friendly/amicable (e.g., likes to talk with peers),
rough and tumble cooperative play (e.g., children laugh together when engaged in rough and
tumble play with peers), impulse control (e.g., is slow to anger), and teacher delights (e.g.,
produces correct schoolwork). Non-social dimensions tapped by the SSQ include passive
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withdrawal (e.g., likes to play alone), active isolation (e.g., other children tell him/her that
he/she cannot play with them), immature play (e.g., does pretend/dramatic play with peers
but does not interact with them while doing so), overt emotional displays (e.g. cries over
seemingly little things), and reticence (e.g. stares at other children without interacting with
them). Types of antisocial behavior measured by the SSQ include reactive aggression (e.g.,
fights back when provoked by peers who are trying to be mean), instrumental aggression
(e.g., hits, kicks, or pushes to get something he/she wants), bullying behavior (e.g., teases
other children just to be mean), verbal relational aggression (e.g., tells children that they
can’t play with the group unless they do what the group wants them to do), nonverbal
relational aggression (e.g., walks away or turns his/her back when he/she is mad at another
peer), and avoids bullies (e.g., avoids children who tend to bully him/her). Indeed in order
to determine whether sensory reactive children respond to peers aggressively, respond to
peers aggression with aggression, or avoid the aggressive behavior of peers, all of these
constructs will be included in the same model.
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Chapter IV
Results
Preliminary Analyses
Correlations between all variables examined in these analyses are reported in Table
1. Most notably, CSRQ constructs (e.g. sensory reactivity and perceptual awareness) are
moderately correlated (r =.14, p <.05) while sensory reactivity and emotionality were also
significantly correlated (r = .26, p > .01). Additionally, means and standard deviations of all
variables included in these analyses are reported in Table 2.
Exploratory Factor Analysis of Items in CSRQ
In order to test the validity of the measure of sensory reactivity developed for this
study, exploratory factor analyses were conducted for the items in the Children’s Sensory
Reactions Questionnaire. Because this is a new measure adapted specifically for this study,
such exploratory analyses are necessary to examine which factors of sensory reactivity in
children are being tapped. Initial principal components exploratory analyses with eigen
values set at 1.00 revealed no cohesive conceptual factors. However, because of many
significant correlations between the items in the CSRQ, an EFA with a varimax rotation was
employed. A factor loading of .40 was used as the criterion for inclusion on a factor and in
determining substantial cross-loadings (Applebaum & McCall, 1983). Results revealed five
meaningful factors including (a) sensory reactivity (e.g., bothered by loud noises; eigen
value 4.84; 11 items, α = .80) which accounted for 11.52% of the variance, (b) perceptual
awareness (e.g., notices new things at home; 10 items, eigen value = 7.80, α =.73) which
accounted for 18.57% of the variance, (c) cuddly (e.g. enjoys “snuggling up” next to a
parent; 4 items, eigen value = 1.95 α =.57) which accounted for 4.63% of the variance, (d)
pain sensitivity (e.g., is likely to cry when hurt just a little; 7 items, eigen value = 2.55, α
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=.43) which accounted for 6.08% of the variance, and (e) head sensitivity (e.g., becomes
distressed when hair is combed; eigen value = 2.27, 3 items, α = .75) which accounted for
5.40% of the variance. Each factor consisted of items which hung together consistently and
had Cronbach’s alphas ranging from .43 to .81. However, only the factors which are
conceptually relevant to the current study are used in subsequent analyses. Though the
purpose was to extract a factor of sensory reactivity, which was achieved, it was a surprise
that certain items which were expected to load on a reactivity factor hung together to make
up a perceptual awareness factor. Though the extraction of this factor was unexpected, the
author thought it meaningful to include it in subsequent analyses as another dimension of
temperament. Therefore, the items comprising the factors of both sensory reactivity
(Cronbach’s alpha = .80) and perceptual awareness (Cronbach’s alpha = .73) will be
discussed in detail. Table 3 shows the factor loadings of each item encompassed by these
factors. However, though the other factors (i.e., cuddly, pain sensitivity, head sensitivity)
appear to be statistically and conceptually valid constructs, they do not appear to bear much
significance in terms of the specific questions posed by the current study and are, therefore,
excluded from subsequent analyses.
Confirmatory Factor Analysis of Measurement Models
In order to further assess the construct validity of sensory reactivity and perceptual
awareness as extracted from the Children’s Sensory Reactions Questionnaire, the factors
were then subjected to confirmatory factor analysis using AMOS. Because a main objective
of this study is to assess factors extracted from the CSRQ as aspects of the larger framework
of temperament, the CFA also included other broad dimensions of temperament from the
CCTI (i.e., activity level, emotionality) as part of the confirmatory factor analysis. In other
words, the measurement model consisted of four temperament constructs (i.e., sensory
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reactivity, perceptual awareness, activity level, emotionality), which was subject to a
confirmatory factor analysis. In these confirmatory analyses, some items (e.g., notices
smells, notices specks of dirt, listens even to quiet sounds, comments if someone has an
unusual voice) that were cross-loading in the EFA (see Table 3) did not load well in the
CFA (see Table 4) and were deleted from the model. Additionally, two items from the CCTI
did not load well on corresponding factors (e.g., child cries easily; when child moves about
he usually moves slowly) and were dropped from the model. Given that only three or four
indicators are necessary for each latent variable (Kline, 2005), the loss of these items does
not seem particularly problematic for subsequent analyses.
Such follow-up analyses account for collinearity between each dimension of
temperament giving more precise factor loadings of the items which comprise each
construct. Also, CFA affords global measures of fit which will help us to determine if the
individual items are good indicators of their corresponding latent variables. Specifically, the
χ² gets at the overall fit of the model and test the difference between the implied covariance
and the sampled covariance with a good fit indicated by a non-significant value. However,
large correlations between variables often unnecessarily inflate the χ² statistic making it
necessary to consult other fit indices as well (Kline, 2005). The Bentler’s Comparative Fit
Index (CFI) and the Tucker-Lewis Index (TLI) test the relative fit of a specified model. It is
generally accepted that values greater than .90 indicate a reasonably good fit of the data (Hu
& Bentler, 1999). Finally, the Root Mean Square Error of Approximation (RMSEA) is a fit
index which is less sensitive to sample size than χ² values and comparative fit indices.
Values less than .08 suggest an adequate fit (Kline, 2005). Given the strengths and
weaknesses of each model fit index, all will be included in examining fit of the models
specified for this study.
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In order to appropriately specify the CFA, the items from the EFA were modeled as
outlined above to indicate the corresponding factors. When specifying variables in AMOS,
only three or four indicators are necessary (Kline, 2005), therefore, in many cases only the
highest loading items were kept in order to maintain some parsimony in the fairly complex
structural equation models which resulted from these initial measurement models.. The
factor loadings (see Table 5) and model fit (χ2 = 300.19***, CFI=.96, TLI = .94; RMSEA =
.05; see Table 4) of the measurement model specifying separate dimensions of temperament
(i. e. sensory reactivity, perceptual awareness, activity level, emotionality) were acceptable.
Structural Equation Modeling
Structural equation modeling (SEM) using AMOS was utilized for the remaining
analyses. The use of SEM analyses may be advantageous for the research questions posed
by the current study. Particularly, SEM can be beneficial when analyzing a new measure
because the procedure allows for specification of models that estimate relations between the
constructs of interest and the indicators of the constructs. These estimates can be helpful in
assessing the psychometric properties of measures (Tomarken & Waller, 2005).
Additionally, SEM uniquely provides measures of global fit that are useful in examining
models with many linear relationships (Tomarken & Waller, 2005) such as the ones the
current study will be examining. Therefore, SEM offers unique advantages to the analyses of
the research questions posed and will thereby produce the most meaningful results.
Though there are few missing data points in the data for this study, maximum
likelihood estimation (MLE) will be used to estimate the values of any missing data in the
resulting structural equation models. In AMOS, MLE procedures assume that data is
missing at random and can estimate the missing data points in the population given the data
sampled. AMOS does this by dividing cases into subsets with the same patterns of missing

Sensory reactivity 38
observations and then estimating the probability of getting any of the possible scores for a
given missing data point (Kline, 2005).
In order to test the research questions posed by this study, four confirmatory factor
analyses (CFA) were first conducted to test the measurement model of each set of factors
tapping dimensions of children’s social, non-social, and antisocial behaviors. Upon testing
the measurement model for the endogenous and exogenous variable (see Table 4), we then
constructed structural models to examine the relationships between aspects of children’s
temperament (i.e. sensory reactivity, perceptual awareness, activity level, emotionality) and
each respective set of behaviors. Results are reported below.
Associations Between Temperament and Social Behaviors
The first model examined how the different dimensions of temperament are
associated with social behaviors in the classroom. A separate CFA was conducted for the
measurement model of the endogenous social variables which include prosocial behavior,
friendly/amicable, rough and tumble cooperative play, impulse control, and teacher delights.
The standardized loadings for the items which comprise each of these variables range from
.58 to .93 (see Table 5) and the model fit indices suggest that these variables are well
specified (see Table 4).
Given that both the exogenous and endogenous variables appear to fit the data well,
the linear relationships between parent report of child temperament and teacher report of
child social displays in the classroom were then examined. Results indicated the different
dimensions of temperament were indeed differentially related to children’s social behaviors.
Specifically, perceptual awareness was positively related to prosocial behavior (β = .17),
teacher delights (β = .16), and impulse control (β = .14). Further, in a trend approaching
significance, perceptual awareness was positively related to friendly/amicable behavior (β
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=.13, p <.06). In contrast, sensory reactivity was negatively related to friendly/amicable
behavior (β = -.16), teacher delights (β = -.17), and in a relationship approaching
significance, prosocial behavior (β = -.14, p = .06). Activity level was negatively related to
impulse control (β = -.18) and teacher delights (β = -.19) while emotionality was negatively
related to impulse control (β = -.18). These significant relationships are indicated in Figure 1
and all path estimates for the prosocial model are indicated in Table 6.
Associations Between Temperament and Non-social Behaviors
The next analyses examined how different dimensions of temperament are associated
with withdrawn behaviors in the classroom setting. First, a separate CFA was performed on
the measurement model of the withdrawn factors including passive withdrawal, active
isolation, immature play, overt emotion, and reticence. The standardized factor loadings for
each of these latent variables ranged from .70 to .86 (see Table 5) and the model fit of these
latent variables indicated the specified withdrawn variables fit the data well (see Table 4).
As with the previous model, linear relationships between parent report of dimensions
of child temperament and teacher report of non-social behaviors in the classroom were
examined. Results indicated that perceptual awareness bore a negative relationship to
passive withdrawal (β = -.15) and immature play (β = -.20) while sensory reactivity was
positively related to immature play (β =.15). No significant relations were found between
child activity level and non-social behaviors although parent reported emotionality was
significantly and positively related to overt emotional displays (β = .29) but significantly
and negatively related to reticence (β = -.22). These significant paths are illustrated in Figure
2 and all path estimates for the model are reported in Table 7.
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Associations Between Temperament and Antisocial Behaviors
In order to assess how different dimensions of temperament are related to anti-social
behaviors in a classroom setting, the author began by conducting a CFA for the latent
variables which tap different dimensions of anti-social behavior in early childhood. These
latent variables include instrumental aggression, verbal relational aggression, nonverbal
relational aggression, reactive aggression, bullying behavior, and avoids bullies. As
indicated in Table 5, standardized loadings for the items comprising each of these variables
range from .57 to .91. These aggression and response to aggression (e.g. avoids bullies)
latent variables appear to fit the data well as indicated by the fit indices reported in Table 4.
Next examined were the relationships between separate dimensions of temperament
and antisocial behaviors. Results indicated that perceptual awareness was positively related
to a child’s propensity to avoid bullies (β = .16,) and negatively related to instrumental (β
=-.13, p = .06) and reactive (β = -.13, p = .06) aggression while sensory reactivity and
activity level were positively associated with instrumental aggression (β = .19; β =.16).
Additionally, child activity level was associated with reactive aggression (β = .14, p = .06)
and avoidance of bullies (β = -.19) while emotionality was linked to reactive aggression (β =
.14) and nonverbal relational aggression (β = .17). These significant pathways are modeled
in Figure 3 and all paths indicated in the model are reported in Table 8.
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Chapter V
Discussion
The purposes of this study were fourfold: (a) test the validity of a sensory reactivity
measure adapted for parents of preschool-age children, (b) examine if different modalities of
sensory reactivity (i.e. smell, touch, taste, etc.) emerge together or if differing thresholds of
reactivity exist between sensory modalities, (c) see how parental ratings of preschoolers’
sensory reactivity are related to children's behaviors in the classroom, and (d) see if sensory
reactivity bears different relations to children’s social, non-social, and antisocial behaviors
than do other aspects of temperament.
Examination of the Children’s Sensory Reactions Questionnaire
Although sensory reactivity is acknowledged as a central feature of the framework of
temperament in infancy and childhood (Thomas & Chess, 1977; Rothbart & Derryberry,
1981, Rowe & Plomin, 1977), researchers have not yet been successful in developing a
measure which adequately measures young children’s sensitivity and reactions to sensory
stimuli in their environment. In order to better understand early emerging temperament and
its effect on children’s behavioral functioning, we developed the Children’s Sensory
Reactions Questionnaire (CSRQ) with items aimed at measuring reactivity to auditory,
olfactory, tactile, gustatory, and perceptual stimuli. Initial exploratory factor analyses
extracted two factors which the author felt were particularly relevant to the aims of the
current study: sensory reactivity and perceptual awareness. A confirmatory factor analysis
further established the validity of these factors.
Sensory Reactivity
As hypothesized, items tapping reactivity across a number of modalities including
noise (e. g., is easily bothered by loud noise), smell (e. g., is bothered by noises that others
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don’t seem to notice), and vision (e. g., is bothered by bright lights that others don’t seem to
mind) loaded on one general factor of sensory reactivity in a confirmatory factor analysis.
Therefore, sensory reactivity appears, in some sense, to be multi-modal instead of unimodal
suggesting that there may be a general threshold of responsiveness which is activated by a
number of sensory systems. Much of the research examining sensory capacities has focused
on a single modality of reactivity such as olfactory or auditory thresholds (i. e. Bar-Haim, et
al., 2003; Eysenck, 1983; Herbener, et al., 1989) instead of examining reactivity across all
sensory modalities. Therefore, these findings contribute to the current understanding by
demonstrating that thresholds of reactivity vary consistently across multiple sensory systems
and that there appears to be an underlying threshold of responsiveness to sensory stimulation
as opposed to separate thresholds for each sensory system.
Perhaps the interconnection of neural pathways which facilitate limbic processing of
sensory stimuli are responsible for the shared threshold of responsiveness that governs
multiple sensory systems. Indeed, low thresholds of arousal have been explained as the
central nervous system’s inability to recognize stimuli as familiar and decrease activation of
neural responses (Kandel, 1993). Therefore, the shared variation in different sensory
thresholds may be due to the governing force of the central nervous system in processing
sensory stimuli. Though children are likely exposed to similar sensory environments, they
may be fundamentally different in their central nervous systems’ capacities to block out
unimportant sensations, such as the bright light of the sun or the buzzing of conversation in
the cafeteria. Though this study did not measure central nervous system functioning, it is
believed that there is at least some overlap in behavioral and neurological thresholds (Dunn,
1997). Consequently, the multi-modal construct of behavioral reactivity to sensory
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stimulation extracted from the CSRQ is plausibly indicative of the neurological activation of
the central nervous system in response to sensory stimuli.
Although auditory, olfactory, and visual reactivity items clustered together
consistently on one factor of reactivity, items meant to measure differences in children’s
tactile and gustatory reactivities did not hang together when analyzed in a CFA suggesting
that (a) there is a threshold of responsiveness that underlies only the auditory, olfactory, and
visual sensory systems, or (b) the items in our Children’s Sensory Reactions Questionnaire
do not adequately assess tactile and gustatory sensitivities, or (c) parents are not as attuned
to children’s tactile and gustatory reactivity as they are to reactivity caused by input from
other modalities.
Prior research tells us gustatory sensitivities serve to characterize children with
ADHD (Dunn, 1997). However, it appears from our confirmatory analyses that children in a
typical sample of children do not systematically differ in their sensitivities to gustatory
stimuli. Similarly, in the “Reactions to Things around Me Survey” (Evans & Spooner, 2005)
from which the CSRQ was adapted, gustatory sensitivity items were not significantly
correlated with sensory sensitivities of other modalities. Therefore, parent report of
preschoolers’ gustatory sensitivities as well as self-report of older children’s gustatory
sensitivities do not serve to distinguish sensory reactivity in typically developing samples of
children.
Gustatory processing in children is somewhat elucidated in studies using the Sensory
Profile with items such as “child shows preference for certain tastes” and “will only eat
certain tastes” which serve to characterize children with ADHD (Dunn, 1997; Dunn &
Brown, 1997). By contrast, gustatory questions in the CSRQ, with the exception of one item,
are aimed at children’s reactions to food texture instead of taste preference making it hard to
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compare atypical groups sampled with Dunn’s Sensory Profile to typically developing
children in the current study. Although, given that in prior studies (Dunn, 1997; Dunn &
Brown, 1997), taste preference items are highly correlated with olfactory sensitivities (e.g.,
child shows strong preferences for certain smells) we may assume that the olfactory items
which load on the factor of sensory reactivity in this study may also be telling of gustatory
thresholds in children.
Additionally, items aimed at children’s responsiveness to tactile stimulation also did
not vary consistently with other sensory modalities of reactivity. This could be because
tactile sensitivity items have previously served to distinguish a child’s registration of tactile
stimuli instead of reactivity to sensory stimuli. Indeed, in other measures of sensory
functioning, tactile items such as “awareness of pain and temperature” hang together to
distinguish children with poor registration of stimuli (Dunn, 1997), which would be
arguably different than the reactivity to stimuli that the CSRQ items seem to indicate. In
fact, poor registration items (e.g., awareness of pain and temperature) seem to indicate a lack
of awareness of stimulation whereas sensory reactivity (e.g., bothered by loud noises) seems
to be indicative of a hyperawareness of stimulation.
Also, many of the tactile sensitivity items in the CSRQ address children’s reaction to
painful stimuli (e. g., needles, bruises, hair combed). Because these pain sensitivity items did
not hang together with other modalities of sensitivity, it appears that pain thresholds may
differ from other sensory thresholds in terms of behavioral responses. Indeed, in Rothbart
and colleague’s (2001) prior work, pain sensitivity items (e.g., is likely to cry when hurt just
a little; becomes distressed when hair is combed) hung together on a factor of general
distress while other sensory sensitivity items did not consistently hang together suggesting a
difference in the variation associated with the sensation of pain and the sensation of other
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sensory stimuli. Therefore, it is possible that tactile items were not represented in the
sensory reactivity factor because the tactile items focused on reactions to painful stimuli.
Perceptual awareness
In efforts to explore the construct of sensory reactivity with the Children’s Sensory
Reactions Questionnaire, we included items such as “notices when parent is wearing new
clothing ” and “is quickly aware of some new item in the living room”. Surprisingly, these
items did not load on the sensory reactivity factor, but rather, hung together on a separate
factor which measures a child’s perceptual awareness of his/her environment. Indeed, the
items which make up this construct get at a child’s awareness of his/her surroundings
including noticing a new item in the living room, a parent’s new haircut or outfit, or a
general change in appearance of a room or a person. Rothbart and colleagues discovered that
such perceptual awareness of slight, low intensity stimuli from the environment was
important in determining the temperament of young children. Indeed, perceptual sensitivity
items in her Children’s Behavior Questionnaire, along with other constructs, helped to
distinguish an aspect of effortful control beginning in early childhood (Ruff & Rothbart,
1996). Effortful control is described as the ability to inhibit a desired behavior (e.g. play
with toys) in order to accomplish an instructed action (e.g. put toys away), and requires
planning and detection of errors (Rothbart, Ahadi, Hershey, & Fisher, 2001; Ruff &
Rothbart, 1996).
Therefore, a child’s awareness of his/her surroundings appears to play a role in
his/her ability to regulate action, thoughts, and emotions to accomplish certain goals. It
would seem that an awareness of one’s environment may actually increase a child’s ability
to learn from perceptual stimuli and, thereby, allow the child to exercise effortful
control/constraint in response to environmental stimuli. Given the fact that perceptual
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awareness has, in some sense, been shown to be an important aspect of children’s
temperament (Rothbart et al., 2001), we felt it meaningful to include in subsequent analyses
in order to determine what unique role perceptual awareness plays in its association with
children’s behaviors in the classroom. Also, the research of Rothbart and colleagues (2001),
which has examined perceptual awareness in children, has not simultaneously examined
sensory reactivity in children. Therefore, this research is unique in providing an interesting
comparison between the correlates of children’s awareness of the environment and their
reactivity to sensory stimulation from the environment.
An awareness of one’s environment is referred to as sensitization of the nervous
system and is characterized by CNS activation which allows a child to recognize stimuli as
harmful or important (Dunn, 1997). Such awareness is needed for children to initially notice
things in their environment and then become familiarized with them so they can attend to
other novel features of the environment; a process known as habituation. This ability to
habituate and dishabituate to novel stimuli in the environment has been linked to positive
cognitive outcomes in children (McCall & Carriger, 1993). Therefore, it seems that
perceptual awareness is indeed an important aspect of biologically rooted temperament
(Rothbart, Derryberry, & Posner, 1994) that affects a child’s day-to-day functioning. Such
perceptual awareness seems adaptive and beneficial to a child in being able to learn from
his/her environment and adapt responses to the environment appropriately. Indeed,
children’s perceptual abilities in being able to notice subtleties in their environment may
carry over into noticing subtleties in the social surroundings as well. For example, these
perceptually aware children may be able to discern the grimace on a peer’s face when
engaged in rough and tumble play causing them to back off of interaction until the peer has
recovered resulting in more positive peer experiences. Therefore, we see how a child’s
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perceptual awareness may indeed have implications for observed behavioral patterns and
these associations are explicated by subsequent path analyses.
Both exploratory and confirmatory factor analyses of sensory reactivity and
perceptual awareness as extracted from the CSRQ lend to the internal construct validity of
these factors. Interestingly, these two constructs extracted from the items in the CSRQ are
only slightly significantly correlated (r = .14, p < .05) indicating that while they are related
as aspects of temperament, they are conceptually and statistically tapping different aspects
of children’s sensory and perceptual functioning and, therefore, were expected to be
differentially associated with children’s behaviors in our subsequent analyses which are
discussed below. Predictive validity was further examined in the context of the associations
between sensory reactivity and perceptual awareness and children’s sociable, non-social,
and anti-social behavior in the classroom. Though outside the realm of the current study,
future studies may need to determine convergent validity by examining the overlap between
children’s behavioral reactivity to sensory stimuli and parental report of children’s sensory
reactivity and perceptual awareness.
Temperament and Children’s Behaviors:
The Contribution of Sensory Reactivity and Perceptual Awareness
In addition to developing a measure which adequately evaluates children’s
perceptual and sensory functioning in early childhood, the current study also contributes to
the existing literature by examining how sensory reactivity and perceptual awareness, as
measured by the CSRQ, are related to children’s behaviors in a classroom setting.
Additionally, in order to determine the unique contribution of these constructs in assessing
children’s temperament, this study also examined other dimensions of temperament
including activity level and emotionality. In so doing, researchers are able to see if the
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inclusion of sensory reactivity and perceptual awareness in measures of temperament indeed
provide a more in-depth assessment of child temperamental make-up or if they are simply
accounting for similar variation in children’s behaviors as other well-established dimensions
of temperament. Therefore, structural equation models examined the associations between
four dimensions of temperament (i.e., sensory reactivity, perceptual awareness, activity
level, and emotionality) and children’s sociable, non-social, and antisocial behaviors in the
classroom. The findings are discussed in relation to the outlined purposes of the study.
Temperament and Preschoolers’ Social Behaviors
An examination of the relations between different aspects of temperament and
children’s sociable behavior in the classroom revealed some interesting associations.
Specifically, perceptual awareness was positively related to prosocial behavior, teacher
delights, impulse control, and friendly/amicable behavior (albeit it only a trend approaching
significance). In contrast, sensory reactivity was negatively related to friendly/amicable
behavior, teacher delights, and prosocial behavior (again, a trend approaching significance).
Finally, activity level was negatively related to impulse control and teacher delights while
emotionality was negatively related to impulse control. Taken together, it appears that
sensory reactivity negatively affected children’s prosocial displays while perceptual
awareness was positively associated with prosocial behavior while child activity level and
emotionality were inversely associated only with such things as impulse control and ability
to appropriately complete tasks assigned by the teacher, indicating that measures of sensory
reactivity and perceptual awareness may be necessary in fully understanding how children’s
temperament is related to children’s sociable behavior.
Given the findings that sensory reactivity in young children is inversely related to
children’s sociable behaviors with peers, it appears that the sensory reactive child shows less
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empathy in prosocial responses to peers such as noticing a child in distress or offering help
to a classmate. It may be that sensory reactive children experience more personal distress in
response to peers’ distress making it more difficult to respond empathetically in the face of
their own emotional arousal. If so, we may assume that sensory reactive children feel
empathy for peers but are less able to act empathically in peer interactions. Additionally,
sensory reactivity appears to interfere with a child’s friendliness as indicated by peers’
desires to talk to and include the child in interactions. Such findings suggest children with
proclivities to be bothered by normal sensory stimulation from the environment, such as
bright lights or loud noise, may lack the behavioral regulation needed to access prosocial
and friendly responses with peers (Grusec et al., 2002). Indeed, children who are irritated by
sensory input experience states of dysregulation, marked by behavioral outbursts and
negative affect (Aron, 1999) which are not typically conducive to prosocial displays (Grusec
et al., 2002).
The findings provide an interesting comparison between children who are bothered
by sensory stimulation and children who are acutely aware of their environment. While
sensory reactivity diminishes the occurrence of social displays, perceptual awareness serves
to augment prosocial behaviors in the preschool setting. Seemingly, a child who is aware of
his/her surroundings may be better attuned to what the social environment affords given
social cues from peers and will alter his/her actions appropriately. These children who notice
changes in their environment may better be able to recognize changes in a peer’s emotional
cues thereby facilitating positive interactions (Izard, Fine, Schultz, Mostow, Ackerman, &
Youngstrom, 2001). Apparently then, in terms of sociable behavior in early-childhood, it is
adaptive and beneficial for children to notice things in the environment, but maladaptive for
them to be bothered by sensory stimulation from the environment. Such a distinction has yet
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to be made in the existing literature and, as a result, is a significant contribution of the
current study.
Impulse control appears to be linked to self-regulatory processes (Pulkkinen, 1996)
which are additionally linked to children’s sociability (Grusec et al., 2002) and, therefore,
impulse control contributes to our understanding of children’s sociable functioning. Child
activity level and emotionality, as additional aspects of temperament, were inversely related
to impulse control. The expression of emotion is linked to effortful control of behavior
(Rothbart, Sheese, & Posner, 2007) which is further linked to regulation of physiological
and behavioral reactivity (Calkins & Fox, 2002) thereby supporting the inter-associations
between emotionality, activity level, and impulse control. Activity level was additionally
related to a child’s ability to complete classroom tasks in a timely and appropriate way. This
ability to persistently see a task through to completion is also thought to be a good indicator
of child regulation strategies (Rothbart & Bates, 1997) which, when poor, put a child at risk
for maladjustment in later childhood (Prior, Smart, Sanson, & Oberklaid, 2001). Indeed,
behavioral regulation has been linked to lower activity levels and is telling of a child’s
ability to maintain attention (Calkins & Fox, 1996) which is a requisite skill in completing
any task at hand. Therefore, our findings support those of prior research while demonstrating
that sensory reactivity taps a dimension of self-regulation which is more closely associated
with children’s sociable behaviors than the dimensions of child activity level and
emotionality. More specifically, CCTI variables (i.e., emotionality and activity level) were
related to a child’s on task and compliant behavior in a classroom setting while CSRQ
variables (i.e. sensory reactivity and perceptual awareness) were related to children’s
positive behavior in actual interaction with peers. Given these differences in the association
between CSRQ dimensions of temperament and CCTI dimensions of temperament, we
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conclude sensory reactivity and perceptual awareness contribute to our understanding of
how temperamental characteristics in preschool age children correspond to sociable
behaviors with peers.
Temperament and Preschoolers’ Non-social Behaviors
Perhaps the most surprising findings in the current study were the lack of significant
associations between multiple dimensions of temperament and children’s non-social
behaviors. However, though not all expectations were met, the analyses did reveal some
interesting relationships between sensory reactivity, perceptual awareness, and emotionality.
Specifically, sensory reactivity was positively associated with children’s solitary immature
play behaviors while perceptual awareness bore negative relationships to such immature
play as well as to passive withdrawal. Activity level was not significantly related to any nonsocial behaviors measured but emotionality was positively linked to overt emotional
displays and negatively linked to reticence.
Though it was anticipated that sensory reactivity may explain a range of children’s
non-social behaviors, results suggest that sensory reactivity was not significantly linked to
any of the major subtypes of non-social behaviors (i.e. solitary active withdrawal, solitary
passive withdrawal, and reticence). The lack of findings is particularly interesting given that
shy children typically have a lower physiological threshold of arousal (Fox, et al., 2001;
Kagan Reznick & Snidman, 1988). However, these prior studies have examined reactivity to
stress and novelty while the current study is interested in behavioral reactions to familiar
sensory stimuli. Therefore, the disparity between our finding and these subsequent findings
suggest that, while shy children are particularly reactive to the unfamiliar, they do not
appear to be so to familiar stimuli such as bright lights, loud noise, and pungent smells.
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In further contrast to our findings are those of Evans and Spooner (2005) whose
initial study with older children indicated that children’s self report of sensory reactivity was
linked to children’s general shyness, as indicated by self-report and teacher report. However,
this prior research employed global measures of shyness (i.e., single item rating of “I never
feel shy” to “I always feel shy”) without examining specific subtypes of non-social
behavior. Consequently, sensory reactivity may help to explain a child’s general feeling of
shyness rather than helping to distinguish various forms of non-social play. Also, the
discrepancy between Evans’ and Spooner’s (2005) findings and those of the current study
may be due to the differences between the self-report measure of the earlier study and the
parent-report measure developed for the current study. Particularly, older children may be
capable of identifying that sensory input is indeed the cause of their reactivity while parents
of young children may notice their child is upset, but perhaps do not understand that they are
reacting to the sensory environment.
Given the ambiguity of this and prior research, future research may benefit by
examining sensory reactivity in a social setting. Plausibly, it is not children’s general
reactivity to sensory stimulation but the reactivity to such stimulation while in a social
context which is ultimately linked to social withdrawal. For example, a child who may be
able to deal with loud noises or bright lights at home may not be able to process and filter
those same sensations when focusing on the excitement and/or stress of peer interaction
resulting in a reactivity to sensory stimulation. Such reactivity may induce fear and, thereby,
facilitate withdrawal from the peer group. Therefore, greater understanding of the links
between sensory reactivity and social withdrawal in children may be gained by examining
child behavior when faced with both sensory and social stimuli.
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Despite the lack of relations with major forms of solitary behavior in childhood, our
analyses suggest that the more children are reactive to sensory input, the more likely they
are to engage in immature play styles such as pretending to be something in the vicinity of
peers without actually interacting with the play group. Such solitary-pretend play, while
appropriate in younger children (Howes, Unger, & Seidner, 1989), has been linked to
maladaptive outcomes in the preschool years (Coplan, 2000; Coplan & Rubin, 1998;
Coplan, et al., 2001a ; Nelson, et al., in press). In prior literature, this markedly immature
solitary pretend play has most often been combined with solitary-functional play to make up
the construct of solitary-active withdrawal. However, very recently, research has
demonstrated that these two forms of play are not statistically related and, in fact, are linked
to very different indices of adjustment/maladjustment suggesting that they should not be
combined to form one construct (Nelson, et al., in press). Consequently, much of what is
known about solitary-pretend play in early childhood is convoluted by the inclusion of
solitary-functional play in its assessment. Even so, this recent research suggests that children
who engage in solitary-pretend play in the presence of peers may be actively excluded,
victimized, and rejected by peers (Nelson, et al., in press).
Taken together with the present findings which indicate a relationship between
sensory reactivity and solitary-pretend play, researchers may begin to better understand the
characteristics of children who are at risk for immature, impulsive behaviors which elicit
such poor treatment from peers. Perhaps the augmented physiological and behavioral
reactivity spawned by low thresholds of sensory stimulation (Dunn, 1997) inhibits a young
child’s ability to appropriately interact with peers. A child who is so upset by environmental
stimuli likely lacks the behavioral regulation required to engage in behaviors necessary for
positive peer interactions such as impulse control, (Calkins & Fox, 2002) making him/her a
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target for exclusion by peers. Indeed, Nelson and colleagues (in press) found that children
who engage in solitary-pretend play tend to vent negative emotions, be distractible, and react
to aggression with aggression which may suggest that the lack of ability to control such
behaviors is what leads to the sensory reactive child being left on the outskirts of peer
interaction engaging in pretend play by him/herself in close proximity to the peers who are
actively rejecting him/her.
These characteristics of the sensory reactive child seem to directly contrast those of
the perceptually aware child. Specifically, while the sensory reactive child is more likely to
engage in solitary-pretend play, our findings suggest that the perceptually aware child is less
likely to participate in such immature play. Thus, it seems that an awareness of one’s
environment, in some sense, protects a child from engaging in maladaptive behaviors such
as solitary-pretend play. Indeed, because perceptual awareness helps to characterize effortful
control (Rothbart, et al., 2001) in young children we may presume that the perceptually
aware child is able to exercise restraint in order to meet social expectations and, therefore,
would not engage in immature play behavior thereby avoiding rejection from the peer group.
Also, perceptual awareness in children was linked with low levels of passive
withdrawal. That is, the more a child is aware of his/her environment, the less motivation
he/she has to play alone when given the opportunity to play with peers. Taken together with
the previously explicated finding that perceptual awareness is positively associated with
prosocial displays, we understand that an awareness of one’s environment encourages
successful social interactions and decreases motivation for the child to play alone in the
presence of peers. Indeed the perceptually aware child appears to be able to avoid the unease
which is thought by some (e. g., Henderson, Marshall, Fox, & Rubin, 2004) to accompany
passive withdrawal as well as the maladaptive outcomes which emerge in the solitary
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passive child later on in childhood (e.g., Nelson, Rubin, & Fox, 2005). Again, these findings
prompt speculation that the child who is more aware of his/her environment may be better
able to adapt his/her behaviors to what the environment affords him/her and, as a result,
have more success in social interactions. The relations between sensory reactivity,
perceptual awareness, and children’s solitary play behaviors, are largely undocumented in
the current literature. As a result, the current study helps us to understand the underpinnings
of children’s solitary play as a correlate of children’s sensory and perceptual capacities.
Examination of child activity level and emotionality as aspects of temperament
showed some marked differences between sensory reactivity and perceptual awareness and
the respective association to non-social behaviors in early childhood. Interestingly, child
activity level was not found to be associated with any non-social behaviors in the classroom
while emotionality was inversely related to reticence and, intuitively, to overt emotional
displays. At first glance, the negative association between child emotionality and displays of
reticence seems counter-intuitive as reticence is marked by negative affect and anxiety
(Coplan et al., 1994). However, further examination of the constructs involved reveals that
emotionality seems to be tapping a dimension of externalizing behavior including a child’s
proclivities to have temper tantrums, get upset over little things, and have emotional
outbursts. Reticence, on the other hand, is indicative of anxiety and fear associated with
social interactions (Coplan et al., 1994) which are telling of internalizing problems.
Although reticence is thought to be indicative of the experience of such strong emotion in
the presence of peers, not all reticent children show overt signs of anxiety. This prompted
Coplan and his colleagues to suggest that internal feelings of anxiety cannot necessarily be
examined by assessments tapping behavioral anxiety, such as the one employed here. The
experience of emotion is not well measured by the observation of emotion and, therefore,
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the inverse association between child emotionality and reticent behavior with peers seems to
be accounted for by the different types of behavioral displays (i.e., behavioral emotion vs.
internal anxiety) portrayed by each.
More importantly, although the associations between the measured dimensions of
temperament and non-social displays are few, the differences between each suggest that
each aspect of temperament is contributing something unique to our understanding of nonsocial behaviors in early childhood thereby validating our assumption that measures of
sensory reactivity and perceptual awareness are beneficial when considering the full range
of implications of child temperament.
Temperament and Preschoolers’ Antisocial Behavior
Examination of temperament dimensions in relation to antisocial behaviors in early
childhood also revealed demonstrable differences. Just as with prosocial and non-social
behaviors, sensory reactivity and perceptual awareness are oppositely related to some antisocial behaviors as indicated by sensory reactivity bearing positive relationships to
instrumental aggression and perceptual awareness being negatively associated with
instrumental and reactive aggression. Additionally, perceptual awareness was positively
linked to children’s avoidance of bullies. Activity level, on the other hand, directly contrasts
perceptual awareness as is evidenced by positive relationships to instrumental and reactive
aggression and a negative relationship to children’s avoidance of bullies. Finally,
emotionality was positively linked to reactive aggression as well as to nonverbal forms of
relational aggression. As is discussed here, these associations lend to a greater understanding
of how child temperament affects children’s behaviors with peers.
Instrumental aggression is marked by the use of hostile means in order to accomplish
some goal (i.e. get a toy from another child). The association of sensory reactivity to
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instrumental aggression and the lack of a significant association with reactive aggression
were surprising, particularly because the neurophysiological underpinnings of instrumental
aggression seem to starkly contrast those of sensory reactivity. That is, those who use
aggression to achieve a goal above and beyond harming an individual are thought to have
low levels of arousal as indicated by low baseline heart rate and skin conductance levels
(Vitiello & Stoff, 1997) which is dissimilar to the higher levels of arousal understood to
accompany sensory reactivity (see above). On the other hand, persons who employ reactive/
impulsive aggression are characterized by high levels of arousal (Hubbard, Smithmyer,
Ramsden, Parker, Fanagan, Dearing et al., 2008; Vitiello & Stoff, 1997) which seem more
consistent with the physiological profile of sensory reactive persons. Consequently, the
relation between sensory reactivity and instrumental aggression, and the lack of association
to reactive aggression, is perplexing. Such conceptual confusion in our findings may be an
indication that subtypes of aggressive behavior are not mutually exclusive. Indeed
aggression researchers have posited that, when speaking of instrumental and reactive
aggression specifically, “it may be unreasonable to expect a dichotomy in a situation in
which there is a complex interplay between different brain structures and multiple hormonal
and arousal systems” (van Goozen, Fairchild, Snoek, & Harold, 2007, p. 150). Therefore,
the predictive qualities of subtypes of aggression may be clouded if a child who is prone to
aggression does not consistently utilize one subtype, but instead engages in a variety of
aggressive strategies. Also, when examining reactive and instrumental forms of aggression
conceptually, it seems that there is no evidence that they should, in fact, be separate
constructs. A child who appears to use force in order to get the toy he wants (i.e.,
instrumental aggression) may actually be trying to get back at a peer for a prior (but not
necessarily immediately preceding) aggressive act (i.e., reactive aggression). Indeed, there
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appears to be no evidence which suggests that instrumental aggression and reactive
aggression should be considered mutually exclusive. Therefore, the inconsistency between
the conceptual association among sensory reactivity and reactive aggression and statistical
association between these constructs may be due to an overlap between reactive and
instrumental forms of aggression.
Given positive associations of sensory reactivity to both withdrawn and antisocial
behaviors in early childhood, it is possible that the general quality of the temperament of the
child may moderate the association between sensory reactivity and behaviors with peers. In
other words, perhaps a difficult and reactive child may respond to sensory reactivity with
aggression while a more wary inhibited child may experience fear and anxiety in response to
sensory reactivity resulting in withdrawal from the peer group. Overall understanding of
sensory reactivity may benefit from examination of such moderating relationships in future
research.
The relation between antisocial behaviors and perceptual awareness, on the other
hand, support the previously stated findings and help paint a picture of the perceptually
aware child as being less withdrawn and aggressive while engaging in positive social
interactions. Indeed, as perceptual awareness increases, proneness to both reactive and
instrumental aggression decreases further supporting the notion that perceptually aware
children are well-regulated and capable of accessing appropriate responses with peers. A
partial reason for the perceptually aware child’s exemplary behavior could be explained by
the additional finding that the more perceptually aware a child is the more likely he/she is to
avoid bullies in a classroom setting. Hence, it appears that the more aware a child is of
his/her environment, the more likely one is to avoid situations in which he/she may be
provoked to respond inappropriately. Thus, one can speculate that it is not only a child’s
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regulation strategies which allow him/her to avoid negative interactions and successfully
engage the peer group (Smith-Donald, et al., 2007), but also the perception to understand the
intentionality of others and choose playmates accordingly. Such a distinction has yet to be
made in the literature surrounding children’s peer interactions and underscores the
contribution of the inclusion of perceptual awareness in measures of temperament.
Activity level and emotionality were both positively associated with antisocial
behaviors. Specifically, results revealed that children with high activity level as well as
children prone to emotional display were more likely to engage in instrumental and reactive
aggression. Additionally, highly active children were less likely to avoid bullies in a
classroom setting while the emotional child appeared to be prone to nonverbal relational
aggression.
Child activity level has been found to be consistently linked to child aggression
throughout early childhood (Buss, Block, & Block, 1980), while an emotional child has been
found to engage in relational aggression (Crick, Casas, & Mosher, 1997), suggesting that
increases in activity level and emotional displays put a child in jeopardy of maladaptive
aggressive behaviors. Because behavioral regulation involves inhibiting and activating
behaviors (Smith-Donald, et al., 2007), activity level is likely tapping an element of a child’s
behavioral regulation. Research has found children’s behavioral regulation to be linked to
the ability to engage in socially appropriate behavior and further examination revealed that
this relationship was moderated by children’s negative emotionality (Eisenberg, Guthrie,
Fabes, Reiser, Murphey, Holgren, Maszk, & Lasoya, 1997), in some sense supporting the
relationship between activity level, emotionality, and aggressive displays. However, the
current study clarifies some of these pathways by indicating more specifically which aspects
of a child’s temperamental make-up are related to aggressive behaviors. In further support of
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our findings, research has shown linkages between a child’s negative affect and displays of
relational aggression (Crick, Casas, & Mosher, 1997), although this study further
distinguishes the influence of emotionality by demonstrating that emotional children are
particularly prone to nonverbal relational aggression. Therefore, our analysis grants a greater
understanding of the different correlates associated with verbal and nonverbal forms of
relational aggression.
Taken together with the current findings, indeed it appears that activity level and
emotionality may be tapping dimensions of children’s regulation strategies which influence
certain aspects of aggressive displays. Given similar associations of sensory reactivity and
perceptual awareness to antisocial behaviors, it appears that these CSRQ constructs may be
tapping similar regulative strategies to activity level and emotionality. However, for the
most part, the separate dimensions of temperament are each associated with similar aspects
of children’s antisocial behavior. Including each in an analysis of temperament lends to our
understanding of how elements of a child’s behavioral (i.e., activity level), emotional (i.e.,
emotionality), physiological (i.e., sensory reactivity), and cognitive (i.e., perceptual
awareness) regulation strategies are associated with maladaptive aggressive behaviors in
early childhood.
In reviewing the extant findings, researchers may conclude that when compared to
other dimensions of temperament, sensory reactivity and perceptual awareness uniquely
contribute to our understanding of children’s behaviors with peers. Specifically, sensory
reactive children appear to be less sociable (i. e., prosocial, friendly), more likely to engage
in immature solitary-pretend play, and more prone to utilize instrumental aggression in peer
interactions. Perceptually aware children, on the other hand, tend to be more sociable (i. e.,
prosocial, friendly, controls impulses), better able to appropriately and punctually comply
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with tasks given by teacher, less likely to engage in a number of solitary play behaviors (i.
e., passive withdrawal and immature play), less likely to engage in instrumental or reactive
aggression, and more likely to dodge negative peer interactions by avoiding bullies.
Furthermore, the associations which sensory reactivity and perceptual awareness bear to
children’s sociable, non-social, and antisocial behaviors contrast those of other dimensions
of temperament such as child activity level and emotionality. Therefore, the constructs
extracted from the newly developed Children’s Sensory Reactions Questionnaire appear to
contribute to the overall understanding of child temperament and should be included in
future measures.
Limitations and Future Research
Despite the many contributions of this current study, the findings should be
interpreted with caution due to a few factors. First, there are likely some discrepancies
between parents’ reports of children’s sensory capacities and children’s actual experience of
sensory input. Because the current study did not observe behavioral or physiological
reactions to sensory stimuli, it is unclear whether parent perceptions of sensory reactivity
correspond to a child’s actual experience of sensory reactivity. Therefore, future research
may benefit from assessing the convergence between parent-report of children’s sensory
functioning and children’s behavioral (i. e., distress or withdrawal from stimulation) and/or
physiological (e. g., EEG, heart rate, salivary cortisol levels) reactivity to the sensory
environment.
Additionally, the relationships between the measured dimensions of temperament
and children’s behaviors in the classroom are only moderate suggesting that, while the
sensory and perceptual capacities of children do affect behaviors with peers, there are likely
many other factors associated with children’s temperament which ultimately influence
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sociable, non-social, and antisocial behaviors with peers. Though perceptual awareness has
been shown to cluster with other aspects of temperament to characterize an over-arching
construct of temperamental functioning in children (i.e., effortful control) this has yet to be
done with the construct of sensory reactivity. Therefore, future research should examine
which other of Rothbart’s and colleagues (2001) fifteen dimensions of temperament are
correlated with sensory reactivity and which types of temperaments (i.e., extraversion,
surgency, effortful control, etc.) are depicted by sensory reactivity and its correlates.
Finally, the associations described here are correlational in nature due to the crosssectional design of the study. Consequently, it remains unclear whether or not aspects of
children’s temperament predict their subsequent behaviors with peers or whether developed
patterns of peer interactions facilitate sensory reactivity and perceptual awareness. However,
this possibility seems unlikely given the biologically rooted underpinnings of these
temperamental constructs. Future studies may clarify these associations by utilizing
longitudinal research strategies.
Conclusion
In sum, the current study contributes to the prior literature in multiple ways. First, the
newly developed CSRQ appears to meaningfully tap children’s sensory reactivity across a
number of modalities, which is particularly significant given that previous measures (i.e.
Rothbart & Derryberry,1981; Thomas & Chess, 1977) have not successfully created a scale
with homogenous sensory reactivity items. Further, the CSRQ also measures an aspect of
young children’s perceptual awareness which, given the construct validity and respective
correlates, is an important aspect of a child’s temperamental make-up. The perceptual
awareness items seem to be tapping an aspect of child temperament which, in prior
literature, helped to comprise the construct of effortful control in young children (Rothbart,
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et al., 2001). Also, recent research with adults has found similar distinctions between an
awareness of one’s environment and reactivity to sensory input from the environment
(Evans & Rothbart, 2008). However, this distinction has yet to be made in samples of young
children. Therefore, this newly developed parent-report measure appears to be a valid
assessment of children’s sensory and perceptual capacities as aspects of young children’s
temperament. Second, sensory reactivity and perceptual awareness have significant
implications in terms of understanding children’s sociable, non-social, and antisocial
behaviors. These findings paint a picture of the sensory reactive child as being generally less
sociable, more likely to engage in solitary pretend play, and more likely to employ certain
aggressive strategies. The perceptually aware child, on the other hand, appears to be
particularly sociable, even prosocial (e.g., empathetic) in peer interactions, less likely to
withdraw from the peer group, and less likely to engage in aggression.
Finally, while prior work has often left confusion about how each aspect of
temperament is specifically related to children’s behavior (Rubin et al., 2002; Calkins et al.,
1996), the findings of this study suggest that, in terms of sociable and withdrawn behaviors,
sensory reactivity and perceptual awareness uniquely predict children’s behavior when
compared to other dimensions of temperament such as activity level and emotionality. Some
researchers have wondered if different behavioral manifestations of reactivity (i.e.,
emotionality, activity level, sensory reactivity) reflect separate underlying regulation
mechanisms or, rather, if they are different expressions of a single regulation strategy
(Smith-Donald, et al., 2007). Indeed, in work with adults, Evans and Rothbart (2008) posited
that sensory reactivity was a sub-dimension of negative affect suggesting that sensory
reactivity was indicative of the same underlying regulation mechanism as emotionality.
However, the current research suggests that they separately tap different dimensions of
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regulation because each dimension of temperament has very different correlative qualities in
terms of children’s behaviors indicating that, in order to fully understand the regulatory
processes which are largely responsible for children’s temperament (Smith-Donald, et al.,
2007) we need to include both CCTI and CSRQ constructs in future analyses.
In sum, the current study contributes to prior literature by demonstrating that (a) the
newly developed CSRQ adequately measures sensory reactivity and perceptual awareness in
young children, (b) sensory reactivity is a multi-modal construct which taps reactivity across
a number of sensory domains, (c) sensory reactivity and perceptual awareness explain some
of the variation in children’s sociable, non-social, and anti-social behaviors, and (d) sensory
reactivity and perceptual awareness should be included in subsequent measures of
temperament due to the different correlative qualities they bear when compared to other
well-established dimensions of temperament. Taken-together, these results underscore the
importance of children’s sensory and perceptual capacities in understanding the larger
framework of child temperament.
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Table 1 Correlations among all variables included in path analyses

1. Sensory Reactivity
2. Perceptual Aware
3. Activity
4. Emotionality
5. Prosocial
6. Friendly
7. R&T coop play
8. Impulse control
9. Teacher delights
10. Pass withdrawal
11. Active Isolation
12. Immature play
13. Overt emotion
14. Reticence
15. Instrumental agg.
16. Relational agg. verbal
17. Relational agg nonverbal
18. Bully
19. Reactive agg
20. Avoids bullies

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

.14*
-.04
.26**
-.07
-.20**
-.14*
-.11
-.11
.03
.05
.16*
.02
-.02
.15*
.01
.00
.08
.07
.10

.08
.03
.13*
.05
.00
.15*
.08
-.10*
-.05
-.12
-.08
.08
-.11
-.03
-.08
.00
-.10
.15*

.03
.04
.00
.07
-.11
-.13*
-.03
.08
-.03
.03
-.10
.13*
.07
.03
.06
.11
-.08

-.01
-.10
-.04
-.11
.02
.01
.12
.06
.17**
-.10
.10
.07
.10
.00
.11
-.01

.58**
.47**
.24**
.29**
-.36**
-.43**
-.34**
-.08
-.35**
-.21**
-.10
-.17**
-.14*
-.15*
.09

.67**
.34**
.41**
-.43**
-.64**
-.44**
-.27**
-.28**
-.39**
-.07
-.24**
-.23**
-.35**
.07

.28**
.33**
-.27**
-.46**
-.28**
-.22**
-.34**
-.25**
-.08
-.18**
-.18**
-.26**
.01

.31**
.11
-.50**
-.03
-.54**
.28**
-.73**
-.43**
-.48**
-.42**
-.77**
.40**

-.10
-.42**
-.17**
-.31**
-.07
-.35**
-.18**
-.23**
-.25**
-.36**
.04

.19**
.73**
-.01
.50**
-.04
-.34**
-.10
-.24**
-.11
.16*

.27**
.52**
-.02
.61**
.37**
.43**
.41**
.56**
-.18**

.06
.21**
.12
-.17**
.00
-.09
.03
.01

-.02
.50**
.42**
.58**
.31**
.50**
-.08

-.29**
-.32**
-.12
-.17**
-.36**
.52**

.44**
.34**
.55**
.83**
-.40**

.48**
.61**
.44**
-.23**

.28**
.41**
-.07

.49**
-.21**

-.41**
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Table 2. Means and standard deviations of all variable included in path analyses (N = 260)

0B

Variables

M

2B

SD

1B

Sensory reactivity

3.19

1.13

Perceptual awareness

5.28

1.23

Activity level

3.91

.79

Emotionality

2.93

.87

Prosocial

1.23

.65

Friendly

1.64

.44

R&T cooperative play

1.47

.55

Impulse control

1.67

.50

Teacher delights

1.72

.40

Passive withdrawal

.89

.49

Active isolation

.24

.37

Immature play

.67

.51

Overt emotion

.57

.60

Reticence

.64

.55

Instrumental aggression

.35

.67

Relational aggression (verbal)

.32

.47

Relational aggression (nonverbal)

.76

.55

Bully

.11

.32

Reactive aggression

.35

.50

1.07

.50

Avoids bullies
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Table 3
Summary of Exploratory Factor Analysis Results for Children’s Sensory Reactions Questionnaire
(N = 260)
Factor Loadings
Item

Sensory

Perceptual

Reactivity

Awareness

Bothered by noises that others don’t notice

.72

-.09

Bothered by bright lights

.72

-.03

Can’t concentrate with distracting noise

.45

.20

Little noises bother him/her

.67

.13

Bothered by smells more than others

.64

.30

Squints/covers eyes on bright day

.68

.02

Notices smells that others don’t

.64

.30

Bothered by bright light/color

.69

.00

Easily bothered by loud noise

.63

-.02

Doesn’t react to food texture

-.41

-.09

Does not like food texture

.41

-.06

Afraid of loud noises

.43

-.13

-.02

.87

.34

.48

-.02

.79

.35

.47

Notices new haircut/clothes
Notices smells
Notices new things at home
Notices specks of dirt
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Doesn’t comment on change in a parents’

.04

-.83

Listens even to quiet sounds

.22

.45

Notices parents new clothing

-.05

.88

.11

.77

Comments when parent changes appearance

-.01

.86

Comments if someone has an unusual voice

.31

.41

appearance

Aware of new item in living room

Note: Factor loadings over .40 appear in bold.
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Table 4
Goodness-of-Fit Indicators for Parent Report of Child Temperament and Teacher Report of Child
Behaviors
(n = 260)
χ2

df

χ2/df

CFI

TLI

Temperament CFA 300.19***

193

1.56

.96

.94

.05

Social CFA

240.29***

94

2.56

.94

.92

.08

Nonsocial CFA

321.70***

142

2.27

.94

.92

.07

Antisocial CFA

525.74***

224

2.35

.92

.90

.07

Impulsive CFA

154.55***

67

2.31

.96

.94

.07

Model

***p < .001.

RMSEA
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Table 5. Factor Structures of Study Variables
Variables
Temperament
Constructs
Sensory Reactivity

Measurement Items

Factor loadings

Is bothered by noises that others don’t seem to notice
Is easily bothered by loud noise
Is bothered by strong smells more than others
Has a hard time concentrating when there are distracting noises
Notices smells that other people don’t seem to notice
Little noises bother him/her
Is bothered by bright lights that others don’t seem to mind
Often squints or covers his/her eyes on a bright day
Is bothered by light or color that is too bright

.69
.67
.57
.45
.59
.79
.61
.50
.58

Perceptual Awareness

Notices when a family member gets a haircut or is wearing new clothes
Notices new things at home
Usually doesn’t comment on changes in parents’ appearance (reverse)
Notices when parents are wearing new clothing
Is quickly aware of some new item in the living room
Comments when a parent has changed his/her appearance

.85
.68
.77
.88
.70
.86

Activity Level

Child is always on the go
Child is off and running as soon as he/she wakes up in the morning
Child is very energetic

.79
.62
.85

Emotionality

Child tends to be somewhat emotional
Child often fusses and cries
Child gets upset easily
Child reacts intensely when upset

.80
.71
.82
.61

Shows sympathy to someone who has made a mistake
Helps other children who are feeling sick
Comforts a child who is crying or upset
Offers to help other children who are having difficulty with a task in the
classroom

.88
.87
.93
.84

Friendly/Amicable

Likes to talk with peers
Other children like to be with this child
Peers enjoy talking with him/her
Has many friends
Peers accept this child easily into ongoing peer group activities

.63
.81
.88
.79
.76

Rough & Tumble
Cooperative Play

Is cooperative during rough and tumble play with peers

.67

Children laugh together when engaged in rough & tumble play with
him/her

.86

Impulse Control

Is slow to anger
Controls temper in conflict situation with peers

.80
.84

Teacher Delights

Produces correct schoolwork
Puts work material or school property away
Finishes class assignments within time frame

.80
.58
.77

Social
Constructs
Prosocial
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Non-social
Constructs
Passive Withdrawal

Builds things by self rather than with other children
Does constructive activities (e.g. build with block or does puzzles) alone
away from others
Likes to play alone
Tends to do things on his/her own, rather solitary

.82
.72

Active Isolation

Not much liked by other children
Other children tell him/her that he/she cannot play with them
Other children exclude him/her
Is told to go away by other children

.71
.77
.74
.75

Immature Play

Animates toys (e.g. pretends to be inanimate object—doll or stick—is
alive) by self away from peers
Animates toys in the vicinity of other peers doing similar things but does
not interact with them while doing so
Pretends to be something (e.g. fireman, doctor, airplane) in vicinity of
other peers but does not interact with them while doing so
Does pretend/dramatic play with peers but does not interact with them
while doing so.

.86

Overt Emotion

Feelings get hurt easily
Pouts or sulks

.70
.80

Reticence

Is very shy
Is reserved around other children
Is fearful in approaching other children
Watches other children play without joining in

.78
.84
.78
.75

Hits, kicks, or pushes to get something he/she wants

.87

Threatens to push a peer off a toy (e.g. tricycle, play house) or ruin what
peer is working on unless he/she shares
Uses hostile means to keep other children from having what he/she has
(e.g. swing)

.78

Tells other children not to play with or be a peer’s friend

.81

Tells other children not to play with someone
Tells children they can’t play with the group unless they do what the group
wants them to do
Says “I won’t be your friend” to peers “if you don’t do things my way”

.79
.81

Walks away or turns his/her back when he/she is mad at another peer

.60

Pouts or sulks when mad at another child

.73

Bully

Teases other children just to be mean
Threatens or intimidates other children just to be mean
Picks on other children just to be mean
Calls other children names just to be mean

.91
.78
.89
.85

Reactive Aggression

Fights back when provoked by peers who are trying to be mean
Pushes or hits other when perceived he/she is wronged

.68
.89

Anti-social
Constructs
Instrumental
Aggression

Relational Aggression
(verbal)

Relational Aggression
(nonverbal)

.76
.80

.88
.80
.70

.80

.84
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Avoids Bullies

Pushes or hits when he/she wants to get something back another child has
taken from them
Reacts angrily when confronted

.86

Avoids children who tend to bully him/her
Ignores a child who is trying to be mean to him/her

.59
.64

.80
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Table 6
Unstandardized, standardized, and significance levels for model in figure 1: Association between
dimensions of child temperament and sociable behaviors (Standard Errors in Parentheses;
N = 260)
Parameter Estimate

Unstandardized

Prosocial Model Estimates
Perceptual Awareness Æ Prosocial
.075 (.03)
Perceptual Awareness ÆFriendly/Amicable
.033 (.02)
Perceptual Awareness ÆRough & Tumble
.000 (.03)
Cooperative Play
.045 (.02)
Perceptual Awareness Æ Impulse Control
Perceptual Awareness Æ Teacher Delights
.044 (.02)
Sensory Reactivity Æ Prosocial
-.071 (.04)
Sensory Reactivity Æ Friendly/ Amicable
-.049 (.02)
-.060 (.03)
Sensory Reactivity Æ Rough & Tumble
Cooperative Play
Sensory Reactivity Æ Impulse Control
-.032 (.03)
Sensory Reactivity Æ Teacher Delights
-.053 (.03)
Activity Æ Prosocial
.038 (.06)
-.018 (.03)
ActivityÆ Friendly/ Amicable
Activity Æ Rough & Tumble Cooperative Play
.018 (.05)
Activity Æ Impulse Control
-.107 (.05)
Activity Æ Teacher Delights
-.091 (.04)
.048 (.05)
Emotionality Æ Prosocial
Emotionality Æ Friendly/Amicable
-.038 (.03)
Emotionality Æ Rough & Tumble Cooperative Play
-.009 (.04)
Emotionality Æ Impulse Control
-.091 (.04)
Emotionality Æ Teacher Delights
.031 (.03)
2
Note: χ = 915.54, p < .001; CFI= .94; TLI = .93; RMSEA = .04

Standardized

p

.173
.131
.001

.01
.06
.99

.144
.164
-.137
-.161
-.150

.05
.03
.06
.04
.07

-.084
-.165
.047
-.037
.029
-.182
-.185
.068
-.091
-.017
-.176
.071

.28
.04
.50
.60
.70
.02
.02
.35
.22
.83
.03
.36

Sensory reactivity 86

Table 7
Unstandardized, standardized, and significance levels for model in figure 2: Association between
dimensions of child temperament and non-social behaviors (Standard Errors in Parentheses;
N = 260)
Parameter Estimate

Unstandardized

Non-Social Model Estimates
Perceptual Awareness Æ Passive Withdrawal
-.049 (.02)
Perceptual Awareness ÆActive Isolation
-.017 (.02)
Perceptual Awareness ÆImmature Play
-.075 (.03)
-.025 (.03)
Perceptual Awareness Æ Overt Emotion
Perceptual Awareness Æ Reticence
.008 (.02)
Sensory Reactivity Æ Passive Withdrawal
.035 (.04)
Sensory Reactivity Æ Active Isolation
.011 (.03)
Sensory Reactivity Æ Immature Play
.081 (.04)
-.016 (.04)
Sensory Reactivity Æ Overt Emotion
Sensory Reactivity Æ Reticence
.024 (.04)
Activity Æ Passive Withdrawal
-.018 (.04)
ActivityÆ Active Isolation
.046 (.03)
Activity Æ Immature Play
-.014 (.05)
.043 (.05)
Activity Æ Overt Emotion
Activity Æ Reticence
-.065 (.05)
Emotionality Æ Passive Withdrawal
-.020 (.04)
Emotionality Æ Active Isolation
.052 (.03)
Emotionality Æ Immature Play
.028 (.05)
Emotionality Æ Overt Emotion
.174 (.05)
Emotionality Æ Reticence
-.129 (.05)
Note: χ2 = 1081.15, p < .001; CFI= .93; TLI = .92; RMSEA = .04

Standardized

-.145
-.072
-.203
-.069
.022
.071
.032
.151
-.031
.046
-.030
.109
-.021
.066
-.102
-.037
.136
.046
.293
-.221

p

.04
.32
.00
.36
.76
.35
.69
.05
.71
.54
.68
.15
.77
.40
.16
.62
.08
.53
.00
.00
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Table 8
Unstandardized, standardized, and significance levels for model in figure 3: Association between
dimensions of child temperament and anti-social behaviors (Standard Errors in Parentheses;
N = 260)
Parameter Estimate

Unstandardized

Prosocial Model Estimates
Perceptual Awareness Æ Instrumental Aggression
-.041 (.02)
Perceptual Awareness ÆRelational Aggression
.010 (.03)
(verbal)
-.024 (.02)
Perceptual Awareness ÆRelational Aggression
(nonverbal)
-.004 (.02)
Perceptual Awareness Æ Bully
Perceptual Awareness Æ Reactive Aggression
-.043 (.02)
Perceptual Awareness Æ Avoids Bullies
.051 (.03)
Sensory Reactivity Æ Instrumental Aggression
.084 (.04)
Sensory Reactivity Æ Relational Aggression (verbal)
.007 (.04)
Sensory Reactivity Æ Relational Aggression
-.001 (.03)
(nonverbal)
Sensory Reactivity Æ Bully
.025 (.03)
Sensory Reactivity Æ Reactive Aggression
.048 (.04)
Sensory ReactivityÆ Avoids Bullies
-.010 (.04)
.098 (.04)
Activity Æ Instrumental Aggression
Activity Æ Relational Aggression (verbal)
.085 (.05)
Activity Æ Relational Aggression (nonverbal)
.050 (.04)
ActivityÆ Bully
.048 (.03)
Activity Æ Reactive Aggression
.085 (.04
Activity Æ Avoids Bullies
-.102 (.05)
Emotionality Æ Instrumental Aggression
.057 (.04)
Emotionality Æ Relational Aggression (verbal)
.051 (.05)
Emotionality Æ Relational Aggression (nonverbal)
.077 (.04)
Emotionality Æ Bully
-.015 (.03)
Emotionality ÆReactive Aggression
.080 (.04)
Emotionality ÆAvoids Bullies
-.076 (.05)
Note: χ2 = 1271.41, p < .001; CFI= .92; TLI = .91; RMSEA = .05

Standardized

p

-.129
.027

.06
.69

-.090

.25

-.015
-.127
.176
.174
.012
-.002

.82
.06
.05
.02
.87
.97

.067
.094
-.022
.167
.126
.104
.105
.136
-.190
.108
.083
.177
-.035
.142
-.157

.36
.19
.81
.02
.08
.23
.14
.05
.04
.15
.27
.05
.63
.05
.10
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Figure 1: Temperament predicting social behaviors
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Figure 2: Temperament predicting non-social behaviors
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Figure 3: Temperament predicting anti-social behaviors
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Children’s Sensory Reactions Questionnaire
Version 1
Child’s name: _____________________

Child’s birth date: Month:____ Day:____ Year:____

Today’s date: Month:____ Day:____ Year:____

Child’s Age:______ Years ______ Months

Sex of Child (circle one): Male Female
Your relationship to child (circle one): Mother
Father
___________________________________________________________________________________
_

INSTRUCTIONS: Please read carefully before starting:
On the next pages you will see a set of statements that describe children’s reactions to a
number of situations. We would like you to tell us what your child’s reactions are likely to be
in those situations. There are of course no “correct” ways of reacting; children differ widely in
their reactions, and it is these differences we are trying to learn about. Please read each
statement and decide whether it is a “true” or “untrue” description of your child’s reaction
within the last six months. Use the following scale to indicate how well a statement describes
your child.

Circle #

If statement is:

1

extremely untrue of your child

2

quite untrue of your child

3

slightly untrue of your child

4

neither true nor false of your child

5

slightly true of your child

6

quite true of your child

7

extremely true of your child

If you cannot answer one of the items because you have never seen the child in that situation,
for example, if the statement is about the child’s reactions to your singing and you have never
sung to your child, then circle NA (not applicable).
Please be sure to circle a number or NA for every item.
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1
extremely
untrue

2
quite
untrue

3
4
5
slightly
neither
slightly
untrue true nor untrue true

6
quite
true

1.

Is bothered by noises that others don’t seem to notice.
1
2
3
4
5
6
7
NA

2.

Likes to be held or cuddled tightly.
1
2
3
4
5
6

3.

7

7
NA
extremely
not
true
applicable

NA

Can easily ignore hunger and put off eating until later.
1

2

3

4

5

6

7

NA

4.

Likes it when a movie or TV show is turned up loud.
1
2
3
4
5
6
7
NA

5.

Is bothered by bright lights that others don’t mind.
1
2
3
4
5
6
7
NA

6.

Finds it painful to have his/her hair combed.
1
2
3
4
5
6
7

NA

7.

Notices when a family member gets a haircut or is wearing new clothes.
1
2
3
4
5
6
7
NA

8.

Finds some clothes too itchy or uncomfortable to wear.
1
2
3
4
5
6
7
NA

9.

Has a hard time concentrating on an activity when there are distracting noises.
1
2
3
4
5
6
7
NA

10.

Does not like the taste of many different foods.
1
2
3
4
5
6
7

NA

Does not like to have his/her head touched.
1
2
3
4
5
6
7

NA

11.
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1
extremely
untrue

2
quite
untrue

3
4
5
slightly
neither
slightly
untrue true nor untrue true

6
quite
true

12.

Notices smells or odors in a room as soon as they enter.
1
2
3
4
5
6
7
NA

13.

Reacts strongly to needles such as immunizations or flu shots.
1
2
3
4
5
6
7
NA

14. Little noises bother him/her.
1
2
3
4
5
15.

16.

Notices new things at home.
1
2
3
4
5

6

7

NA

6

7

NA

Does not like it when someone rubs his/her back.
1
2
3
4
5
6
7

7
NA
extremely
not
true
applicable

NA

17.

Does not like some foods because of how they feel in his/her mouth.
1
2
3
4
5
6
7
NA

18.

Can fall asleep easily even when it is slightly noisy.
1
2
3
4
5
6
7
NA

19.

Enjoys being spun around by the arms.
1
2
3
4
5
6

7

NA

20. Finds the water in swimming pools or lakes too cold.
1
2
3
4
5
6
7
NA
21. Notices even little specks of dirt on objects.
1
2
3
4
5
6
7
22.

NA

Is more bothered by strong smells more than others. .
1
2
3
4
5
6
7
NA
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1
extremely
untrue

2
quite
untrue

3
4
5
slightly
neither
slightly
untrue true nor untrue true

6
quite
true

23.

Often squints or covers his/her eyes on a bright day.
1
2
3
4
5
6
7
NA

24.

Enjoys gentle rhythmic activities such as rocking or swaying.
1
2
3
4
5
6
7
NA

25. Notices smells that other people don’t seem to notice.
1
2
3
4
5
6
7
NA
26.

Usually doesn’t comment on changes in parent’s appearance.
1
2
3
4
5
6
7
NA

27.

Seems to listen to even quiet sounds.
1
2
3
4
5
6

7

NA

7

NA

Does not like having his/her nails cut.
1
2
3
4
5
6

7

NA

Is afraid of loud noises.
1
2
3
4

7

NA

28. Enjoys just sitting quietly in the sunshine.
1
2
3
4
5
6
29.

30.

5

6

31. Notices it when parents are wearing new clothing.
1
2
3
4
5
6
7
NA
32. Doesn’t worry about injections by the doctor.
1
2
3
4
5
6
7

NA

7
NA
extremely
not
true
applicable
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1
extremely
untrue
33.

34.

2
quite
untrue

3
4
5
slightly
neither
slightly
untrue true nor untrue true

Is quite upset by a little cut or bruise.
1
2
3
4
5
6

7

6
quite
true

NA

Usually comments if someone has an unusual voice.
1
2
3
4
5
6
7
NA

35. Is quickly aware of some new item in the living room.
1
2
3
4
5
6
7
NA
36.

Seems to feel cold more often than other people
1
2
3
4
5
6
7

37. Is bothered by light or color that is too bright.
1
2
3
4
5
6
7
38.

Is easily bothered by loud noises.
1
2
3
4
5

6

7

NA

NA

NA

39. Falls asleep within ten minutes of going to bed at night.
1
2
3
4
5
6
7
NA
40.

Comments when a parent has changed his/her appearance.
1
2
3
4
5
6
7
NA

41. Is bothered by bathwater that is too hot or too cold.
1
2
3
4
5
6
7
NA
42. Is likely to cry when even a little bit hurt.
1
2
3
4
5
6

7

NA

43. Becomes distressed when hair is combed.
1
2
3
4
5
6

7

NA

7
NA
extremely
not
true
applicable
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1
extremely
untrue

2
quite
untrue

3
4
5
slightly
neither
slightly
untrue true nor untrue true

6
quite
true

44. Doesn’t usually react to different textures of food.
1
2
3
4
5
6
7
NA
45.

Becomes quite uncomfortable when cold and/or wet.
1
2
3
4
5
6
7
NA

46.

Enjoys “snuggling up” next to a parent.
1
2
3
4
5
6

7

NA

47. Prefers the TV to be softer than those around him/her.
1
2
3
4
5
6
7
NA

7
NA
extremely
not
true
applicable
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The Colorado Child Temperament Inventory
Child’s name: _____________________ Child’s birth date: Month:____ Day:____ Year:____

Today’s date: Month:____ Day:____ Year:____ Child’s Age:______ Years ______ Months
Sex of Child (circle one): Male

Female

Your relationship to child (circle one) Mother

Father

INSTRUCTIONS:
Rate each of the items for your child on a scale of 1 (not characteristic or typical of your child)
to 5 (very characteristic or typical of your child).
How much is your child like that?
Not at All
A Lot
(Strongly
(Strongly
DISAGREE)
AGREE)
1.

ITEMS
Child tends to be shy

1

2

3

4

5

2.

Child cries easily

1

2

3

4

5

3.

Child likes to be with people

1

2

3

4

5

4.

Child is always on the go.

1

2

3

4

5

5.

Child prefers playing with others
rather than alone.

1

2

3

4

5

6.

Child tends to be somewhat emotional

1

2

3

4

5

7.

When child moves about, he usually
moves slowly.

1

2

3

4

5
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How much is your child like that?
Not at All
A Lot
(Strongly
(Strongly
DISAGREE)
AGREE)
8.

Child makes friends easily.

1

2

3

4

5

9.

Child is off and running as soon as he
wakes up in the morning.

1

2

3

4

5

Child finds people more stimulating than
anything else.

1

2

3

4

5

11.

Child often fusses and cries.

1

2

3

4

5

12.

Child is very sociable.

1

2

3

4

5

13.

Child is very energetic.

1

2

3

4

5

14.

Child takes a long time to warm up to
strangers.

1

2

3

4

5

15.

Child gets upset easily.

1

2

3

4

5

16.

Child is something of a loner.

1

2

3

4

5

17.

Child prefers quiet, inactive games to
more active ones.

1

2

3

4

5

18.

When alone, child feels isolated.

1

2

3

4

5

19.

Child reacts intensely when upset.

1

2

3

4

5

20.

Child is very friendly with strangers.

1

2

3

4

5

10.
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Social Skills Questionnaire for Preschool and
Kindergarten Teachers

Child’s Name:
Teacher’s Name:
Date:

Directions
This questionnaire is designed to measure how often a child exhibits different types of
withdrawn/solitary behaviors. Understanding the development of social skills is important for
promoting the educational and psychological well-being of students. Therefore, your careful response
to each item is requested.
Reflecting on your experience with children in this age group, read each item in this questionnaire
and think about the child’s present behavior relative to others you know or have known. Decide how
often the child does the things described. If you are not sure about a particular item, use your best
judgment based on your knowledge of the child’s personality.
If the child never does this behavior, fill in the line with a 0 in it.
If the child sometimes does this behavior, fill in the line with a 1 in it.
If the child very often does this behavior, fill in the line with a 2 in it.

0=Never

U

___1.
___2.
___3.
___4.
___5.
___6.
___7.
___8.
___9.
___10.
___11.

___12.
___13.
___14.
___15.

1=Sometimes

Does constructive activities (e.g. build
with blocks or does puzzles alone, away
from others.)
Shows anxiety about being with a group
of children.
Likes to play alone.
Is very shy.
Is cooperative during rough and tumble
play with peers.
Fights back when provoked by peers who
are trying to be mean.
Demands teacher attention.
Is told to go away by other children.
Has many friends.
Has temper tantrums.
Pretends to be something (e.g. fireman,
doctor, airplane) in vicinity of peers doing
similar things but does not interact with
them while doing so.
Tells child who tries to intimidate him/her
that he/she “doesn’t like it.” or something
to that effect.
Tells other children not to play with or be
a peer’s friend.
Does pretend/dramatic play with peers,
but does not interact with them while
doing so.
Feelings get hurt easily.

2=Very Often

___16. Won’t do chores/assignments (cleanup)
unless threatened in some way.
___17. Appears to be doing nothing.
___18. Rather than asking for something he/she
wants, does not ask and appears to wait
for it to happen.
___19. Avoids children who tend to bully
him/her.
___20. Hits, kicks, or pushes to get something
he/she wants.
___21. Stares at other children without interacting
with them.
___22. Squirmy, fidgety child.
___23. Plays with toys by self rather than with
other children.
___24. Uses hostile means to keep other children
from having what he/she has (e.g., swing).
___25. Is quiet around other children.
___26. Disturbs ongoing activities.
___27. Other children like to be with this child.
___28. Other children exclude him/her.
___29. Becomes aggressive when rough housing
with peers.
___30. Peers enjoy talking with him/her.
___31. Calls other children names just to be
mean.
___32. Is slow to anger.
___33. Appears unsure of self.
___34. Helps other children who are feeling sick.

0=Never

U

1=Sometimes

___35. Pushes or hits others when perceived
he/she is wronged.
___36. Pouts or sulks when mad at another child.
___37. Threatens to push a peer off a toy (e.g.,
tricycle, play house) or ruin what peer is
working on unless he/she shares.
___38. Tends to do things on his/her own, rather
solitary.
___39. Children laugh together when engaged in
rough and tumble play with him/her.
___40. Finishes class assignments within time
limits.
___41. Talks very quietly.
___42. Stands up assertively but not aggressively
to bullies.
___43. Teases other children just to be mean.
___44. Has sudden mood changes.
___45. Can’t sit still.
___46. Likes to talk with peers.
___47. Tells children that they can’t play with the
group unless they do what the group wants
them to do.
___48. Animates toys (e.g. pretends an inanimate
object such as a doll or stick is alive) in
the vicinity of peers doing similar things
but does not interact with them while
doing so.
___49. Excessive praise or reward is required to
get child to do chores/assignments
(cleanup).
___50. Says, “I won’t be your friend” to peers “if
you don’t do things my way”.
___51. Walks away or turns his/her back when
he/she is mad at another peer.
___52. Shows sympathy to someone who has
made a mistake.
___53. Wanders aimlessly when outdoors or
during free play.
___54. Offers to help other children who are
having difficulty with a task in the
classroom.
___55. Is reserved around other children.
___56. Reads books alone, away from others.
___57. Comforts a child who is crying or upset.
___58. Pushes or hits when he/she wants to get
something back another child has taken
from them.
___59. Butts into games or activities.
___60. Is unoccupied even when there is plenty to
do.
___61. Withdraws when provoked by peers.

2=Very Often

102

___62. Is picked on by mean kids.
___63. Puts work material or school property
away.
___64. Says assertively, but without hostility,
something like “that’s mine” or “give it
back” in a firm voice when another child
takes something of his/hers.
___65. Animates toys (e.g. pretends an inanimate
object- doll or stick- is alive) by self, away
from peers.
___66. Is made fun of by mean kids.
___67. Ignores a child who is trying to be mean to
him/her.
___68. Cries or screams when mad.
___69. Not much liked by other children.
___70. Stamps feet when angry.
___71. Threaten or intimidates other children just
to be mean.
___72. Peers accept this child easily into ongoing
peer group activities.
___73. Is overly boisterous in rough and tumble
play.
___74. Pouts or sulks.
___75. Dawdles when required to do something.
___76. Tells other children not to play with
someone.
___77. Other children tell him/her that he/she
cannot play with them.
___78. Does things to get the teacher’s attention.
___79. Does not wait for opportune moments to
enter ongoing peer group activities.
___80. Is fearful in approaching other children.
___81. Reacts angrily when confronted
aggressively by peer who is trying to be
mean.
___82. Watches other children play without
joining in.
___83. Restless. Runs about or jumps up & down.
Doesn’t keep still
___84. Picks on other children just to be mean.
___85. Is off task and preoccupied.
___86. Rather than asking for something that
he/she wants, chooses to do something
else.
___87. Produces correct schoolwork.
___88. Controls temper in conflict situations with
peers.
___89. Tends to be fearful or afraid of new things
or new situations.
___90. Builds things by self rather than with other
children
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